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THE project of building a canal on the Canadian 

side of the Saint Mary’s River has met with some 
opposition on account of the estimated cost of the 
work, it being nearly three million dollars. The 
success of the Sault Ste. Marie canal should warrant 
the Government in pushing the plan forward, es- 
pecially as the increasing volume of the Canadian 
lake traffic will soon make such a waterway neces- 
sary. 
In 1887 the Sault Ste. Marie canal tonnage both 
ways was 5,494,649 tons, which exceeds the tonnage 
east from Chicago on eight railways. According to 
Gen. O. M. POE the average journey was 811.4 miles, 
making the total traffic equivalent to 4,458,544,804 
tons transported one mile. The total of freight and 
terminal charges was #10,075,153.13, making the 
average freight per ton per mile a little less than 
\ ct. Railway freights averaged, in 1887, almost ex- 
actly one cent per ton per mile. Allowing for the 
lower grade of freight shipped by water, Gen. Por 
figures that the railway charges would have been 
at least three times the cost by water; or, there was 
a saving of more than $30,000,000 on this freight 
alone, which was less than half the total lake traffic. 
This sum is ten times the cost of the canal, and 
while we think the estimate is somewhat exag- 
gerated, yet it is evident that from a financial point 
of view the scheme is more than justified. 

THE project of uniting the Sea of Azov with the 
Black Sea is being revived. It is understood that a 
company, working with French capital amounting 
to $17,000,000, is only waiting for the sanction of the 
Russian Government to commence operations. The 
canal will be 72 miles long and will take four or five 
years to construct. The Dukeof Leuchtenberg is at 
the head of the undertaking. It has been stipulated 
that for the construction, working, and administra- 
tion of the canal only Russians shall be employed, 
though French engineers will direct the works. The 
canal will specially benefit the southeastern border 
districts, which produce grain, salt, minerals and 
fuel in abundance. 





o_o ° 


THE chief purpose of Mr. BENJAMIN BAKER'S visit 
to this country is to submit plans for a ship railway 
across the isthmus of Chignecto, in Nova Scotia, to 
the Minister of Public Works of Canada. They are 
stateg by Mr. BAKER tohave met with his entire ap- 
proval, and Mr. BAKER returned last week to report 
to the syndicate of English capitalists who are 
backing the scheme. The work, on this railway, it 
is stated, is likely to be commenced at once and to 
be finished within two years’ time. ‘The total out- 
lay will be $5,000,000, all of which has already been 
subscribed, the Canadian Government guaranteeing 
in return an annual dividend of $175,000. The rail- 
way will be 17 miles long, and, owing to the heavy 
tide in the bay of Fundy, which rises at times as 
high as 70 ft. ships will have to be raised 42 ft. by 
hydraulic pressure. The largest vessel that will be 
able to cross will be 2,500 tons burden. The proposed 
Tehuantepec ship railway will endeavor to carry 
ships of 4,000 tons burden, but they will have to be 
raised only 14 ft. This Canadian road is expectea to 
be of much benefit to the marine traffic between the 
Gulf of St. Lawrence and American ports, saving 
600 miles of ocean travel. 
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THE average tonnage of ships passing through the 
Suez canal has increased from 1,000 tons in 1871 to 
over 1,750 in 1887. Out of 3,137 vessels passing 
through last year 2,230 were English and only 8 
American. The Engineer well says: ‘‘This table 
also indicates the depth to which the once great 
merchant navy of the United States has sunk, to 
find that only three voyages were made in the year 
by its ships through this great waterway.” 








About two weeks since the London and North- 
Western Railway officials made an experiment as to 
drawing canal boats with a locomotive. A track 
of 18 in. gauge, and about a mile in length, had 
been laid along the canal bank. On it was placed 
a small locomotive. When steam was up two boats 
were attached by ropes to the locomotive, which 
drew them along easily at the rate of seven miles an 


hour. Four boats were then attached, and the same 
speed was attained,the engine working very smooth- 
ly. The experiment was deemed successful. and if 
it was in fact successful, it is difficult to see why 
the same thing could not be done on a much larger 
scale on the Erie canal. 

Orders have been given for the construction of 
several engines of a small pattern to run on sets of 
rails to be laid alongside this canal, the rails being 
laid 18 ins. apart. The engine drew eight laden boats 
at the rate of four miles an hour. 

ek cuccal 

THE line of VAN DEPOELE electric railway now in 
operation between the towns of Ansonia, Derby and 
Birmingham, Conn. is working well, and a number 
of cars were recently added to the equipment. The 
current is conveyed along the line by means of a 
single copper wire suspended directly over the cen- 
ter of the line, at a height of about 18 ft. from the 
rail. A “traveller’’ transmits the electricity from 
the overhead wire to the car. This traveller consists 
of a deeply grooved wheel arranged to run on the 
over-head wire, and connected by a suitable wire 
to the motor in the car. The motors used are 15 H.P. 
and the electricity is furnished by an 80 H. P. dyn- 
amo located ata central station. The average speed 
is 12 miles per hour, but a greater speed can easily 
be attained on ordinary grades. The same system 
has been in successful operation in Scranton, Pa., 
for more than a year. 


qnuue — 


It is reported that the Edison Electric company 
has offered terms of consolidation withthe Westing- 
house Electric company of Pittsburg. The terms, 
it is alleged, are not as yet quite satisfactory to the 
Westinghouse company, but that the consolidation 
of the contending corporations will be speedily ef- 
fected appears probable. 





ACCORDING to the last reports of the Board of 
Trade, only 54 per cent. of the passenger engines and 
59 per cent. of the coaches in England were fitted 
with automatic train brakes of any kind at the 
beginning of the present year, 39 per cent. of the 
engines and 31 per cent. of the coaches being still 
fitted with non-automatic brakes only,and 7 per 
cent. and 10 per cent. respectively without any train 
brakes. The automatic brakes are nearly equally 
divided between the Westinghouse and the various 
vacuum brakes. On the other hand, in this country, 
practically all passenger trains in general service 
have automatic brakes, and with the exception of a 
trifling percentage, all have brakes of one type 
, ical 

THE most serious railway accident of the week 
was a head collision June 4 between two freight 
trains on the New York, New Haven & Hartford 
road near Willimantic, Conn. One man was killed 
and another seriously injured. The accident was 
caused by the carelessness of the train dispatcher at 
New Haven, who started the two trains from Willi- 
mantic to New Haven and New Haven to W»lliman- 
tic.——On May 30 a serious head collision occurred 
near Bordeaux, Wyo., on the Cheyenne & Northern 
branch of the Union Pacific. A construction train 
had been sent out to repair the track at a washout, 
and the engine of a passenger train was sent from 
Bordeaux to see if the train could pass over, when 
it collided with the construction train which was 
returning at high speed. Three men were killed, 
and six injured, two of them fatally. The accident 
was due to both engine and train running wild. 

Se noaaenailbaebinacenlbid 

ON May 27, a heavy windstorm blew down several 
bents of the trestle approach to the Chicago, Bur- 
lington & Quincy Railroad bridge at Nebraska City. 
Neb.——On May 29,a trestle on the Columbus & 
Western Railroad, near Opelika, Ala., gave way. 
A train had started to cross the trestle, but the en- 
gineer felt the structure shake and backed off just 
before it fell. 
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DURING the week washouts have occurred on rail- 
ways in Virginia and floods have caused some dam- 
age to the crops.——On June 8 the town of Evans- 
ville, Ark., was nearly destroyed by a gale.——On 
June 2a cyclone and hailstorm caused much dam- 
age in North Carolina. The track of the cyclone 
was about 25 miles long and 500 yds. wide. 

A SERIOUS bridge accident occurred June 4 on the 
Mexican Central Railway ahout 25 miles from Tam- 








pico. A construction train consisting of 7 flat cars 
and acaboose containing 60 laborers, was running 
backward, the caboose being the last car, and was 
approaching a bridge 45 ft. long and 12 ft. high, when 
it ran into a cow standing on the track and was de 
railed. The cars broke through the bridge and the 
entire train went down, with the engine and tender 
ontop. According to report 13 persons were killed 
and 41 injured, 24 of them seriously. The survivors 
attribute tbe accident to the fact that the engineer 
and conductor were drunk and ignored the frantic 
warnings of the laborers. 
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It is stated in Montgomery that the East Ten 
nessee Railroad in connection with the Cincinnati 
Selma & Mobile and the Mobile & Birmingham will 
atan early date put in the block system of signals 
between the points where all three roads use one 
track. It will require only three towers to cover the 
line, the distance being but fourteen miles. The 
towers will be located at each terminal point, Selma 
and Marion Junction, with one between the two. 
The system is now in vogue on only one road in the 
South, the Georgia Pacific road between Atlanta and 
Austell, where the track is used also by the E. T., V. 
& G. Company. 
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A CHANGE in the plan of the Canadian Pacific 
terminal station at Montreal, which was illustrated 
and described in our issue of Mar. 3, 1888,has recently 
been made. The tower is to be 152 ft. high, and will 
carry a large clock. The building itself will be 200 ft 
by 80 ft. and five stories high. The trains will run 
into a shed, covered by aniron roof and heated by 
steam. The walls are now up to 32 ft. and it is 
hoped that the building will be ready for the roof 
in another month. 

Work on the viaduct is progressing rapidly ; 
twelve of the spans, having arches 20 ft. wide and 
22 ft. high, are now finished. Thirty of these spans 
were to be constructed, according to the original 
plan, but it is probable that 40 more will be added 
It is almost certain that trains will be run over it 
by Dec. 1. The contractors are Mr. REID and Messrs. 
DAvis & Sons, and the architect is Bruck Price of 
New York. 
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WorK on the depression of the New York & 
Harlem Railroad tracks has been begun by the 
Company’s employés, and active work by contrac 
tors will soon be started. As we have previously 
stated, the track is to be sunk between a point 500 ft 
north of 138th Street, and a point 2,000 ft. north of 
Bedford Park station, a distance of alittle more than 
41¢ miles. The excavation is to be 54 ft. wide, and will 
accommodate four tracks. About one-quarter of 
the work will be through rock. For street and road 
crossings 23 bridges will be necessary. The western 
half of the excavation, and the enclosing wall will 
be dnished and two tracks laid, and then the eastern 
part completed. The estimated cost of the work is 
$2,000,000. 

The work of four-tracking the New York, New 
Haven & Hartford Railway is also progressing 
actively. 
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THE Louisville and Nashville is trying a device for 
announcing in the cars the names of stations upon 
arrival. It consists substantially of a breadth of 
canvas, the ends brought together to make an end 
less belt, moving vertically on two rollers. On the 
canvas is painted the names of the stations and the 
whole is inclosed in a handscme walnut case 2 ft. 
high, 18 ins. wide and 6 ins. deep. Through a 
narrow, glass-covered aperture in the front may be 
seen the names of the stations as they successively 
move into view. Whenastation ia reached, the stop 
which prevents the movement of the cylinders is 
withdrawn by a simple device, and the cylinders, 
bring to view the name of the station reached ; at 
the same time asmall gong attached for the purpose 
is rung to attract attention. 


eee 


AN item is going the rounds of the newspapers 
stating that the rate paid for surveying by the 
National Government is so small that nobody will 
do work in Oregon for it, and much land that 
settlers would gladly take lies unsurveyed, 
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Standard Trestle Plans, C. B. & N, R. R. 
We continte from our issues of April 7, May 5, 
and others succeeding, our illustrations of the 
standard trestle plans of the Chicago Burlington & 
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Standard Pile Trestle. 


Ties 7%4°x8°x10" 


as for other trestles and have been shown in pre. 
ceding issues as above. We have omitted from our 
drawings for the sake of clearness, many potes 
giving specific instructions as to every detail of 
construction, some of the more important of which 
are these: 


Generally where banks are 12 ft. high or more the «r- 
rangements of diagonal traces shall be as follows: 


Bridges with less than 10 spans, no braces unless 
there is danger of banks slipping,in which case diago- 
nals will be put in second and third spans from ends. 
Bridges with 10 or more spans shall have diagonals in 
second and third spans from ends. In no case shal} 
there be more than 10 intermediate spans without di. 
agonals. 

Diagonal systems must always start at caps, never at 
lower ends of piles; this leaves beginning and end of 
each system at stringers. s 

The threads of all bolts must be checked (with center 
punch or half round cold chisel) close to face of nut 
when same is screwed home. 

Where bridge is on a curve, the elevation of outer rai! 
must be made in cutting the piles under caps, 

The engineer or inspector in charge wi:l give cuts 
for piles in each bent of bridge. 

Ties must be sospaced thatguard rail bolts will always 
miss the caps. If necessary make one space to second 
tie instead of the third. Splices of guard rails must 








STANDARD T2ESTLE PLANS, CHICAGO, BURLINGTON & NORTHERN RAILROAD-—A. F. Rosinson, Bridge Engineer. 


Northern Railroad with cuts of the hand car turn- 
Out and the standard trestle plan. A general ac- 
count of the details of construction of all these 
trestles was given in Mr. ROBINSON’S paper in our 
issue of April 7. 

The drawings of the hand-car turn-out explain 


tle of the track can be seen in any alignment. The 
cost is a mere trifle, and the turnouts would surely 
save enough time of trainmen to pay interest on 
their cost, not to speak of the demands of human- 
ity. 

Most of the details of the pile trestle are the same 





always be over ties and at each splice 2 boat spikes % 
ins. square by 10 ins. long are to be used. 

Guard rail bolts must have nuts countersunk, top of 
nut being flush with top of gudrd rail. Bolts must 
then be cut off close to tops of nuts. Wrought stamped 
washers 2 ins. diameter, yy in. thick to be used under 
each nut. Cast ogee washers over heads of bolts, 
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Notching into piles to make sway brace bolts long 
enough will not be allowed. All bolts must have at 
jeast %-in. projecting through nuts. Threads of all 
bolts must be checked with chisel after nut is screwed 


home. 
Drift bolts, 1 in. sq. by 24 ins. long. Head large 


enough to draw bolts. Sway brace bolts, 1 in. diameter. 
‘engths varying. Thread, 4ins. long. Over run always 
1in. in billing bolts. 

Guard rail bolts, % in. diameter by 29% ins. long, 
under head toend. Cast ogee washer at lower end,and 
wrought stamped washer, ys in. thick, at upper end. 

Notches in piles must not be more than \ in. deep. 

All sizing cuts on stringers to be 12 ins. long, and 
made with en adze or draw knife. 

After track bas been laid across bridge some rail 
joints will probably come over ties which are not fas- 
ten2d with guard rail bolts, Wherever this occurs the 
general f »reman shall have ove boat spike, * in. sq. by 
12 ins.. driven throngh tie and into stringer (inner 
strand). 

If top of tie is over 16 ft. and less than 18 ft. above 
ground, use 12 ins. by 14 ins. by 16 ft. caps and place 
outer piles 3 ft 6 ins. from center piles. Bents, 8 ft. 
bigb, or more, tc be sway braced. 

Height of bent is always measured from buse of rail. 

With this we conclude our engravings of the 
Burlington & Northern trestle plans, which we 
think will be generally admitted to have many ex- 
cellent features. Opinions as to details will differ, 
but in the main they have been very thoroughly 
worked out, and we may add, admirably presented 
in working drawings. 

rm - 
The Beck Gas Engine, 

The Beck gas engine, made by the Beck Gas 
Engine Co., of London, has heen subjected to an 
exhaustive series of tests by Prof. KENNEDY, and 
shows a very high mechanical efficiency and marked 
economy of fuel. We abstract from The Engineer a 
few of the results obtained from these experi- 
ments. 

The Beck engine is constructed on the three cycle 
system; that is, when running normally there is 
one explosion to every three revolutions, and it 
takes in and discharges a scavenger charge of air 
before drawing in its charge of the explosive mix- 
ture. A throttling governor regulates the supply of 
gas and thus dilutes the explosive mixture, but does 
not cut out any explosions unless the speed is very 
greatly reduced. This governor is an important 
and novel feature of the engine. and its use is said 
to make the machine efficient and economical at all 
speeds. If it is desired to change the average speed 
of the engine, it can be done by simply readjusting a 
counterweight on a lever arm while the engine is 
running. The engine tested was rated at 4H. P., 
but the brake horse power developed in the test 
ranged from 4.8 to 6.5, and the indicated horse-power 
from 6.1 to 8 The consumption of gas ranged 
from 36 cu, ft. per hour when the engine was run- 
ning very slow and light to 150 cu. ft. when the 
maximum work was being done. 

Two experiments made with the governor ad- 
justed for the highest speed gave a net indicated 
horse-power of 7.2 at 212 revolutions per minute, 
and 6.51 at 206 revolutions, and a corresponding 
brake horse power of 6.31 and 5.71. This gives a 
mechanical efficiency of 87.3 per cent. and 87.7 per 
cent. The mean consumption of gas per brake 
horse power per hour was 27.47 cu. ft. The mean 
cylinder pressure was 65 Ibs. per sq. in. 

With the governor adjusted for three-fourths full 
speed, a higher efficiency was obtained. At 163 2 
revolutions per minute, with mean cylinder pres- 
sure 74.61 lbs. per sq. in,, the indicated horse power 
was 6.42, the brake horse power 5.85, mechanical 
efficiency 90.8, and gas consumption per brake horse 
power per hour 26.10. This was the most economical 
trial and the explosive mixture in this case was 
most dilute, being 1 to 31 by weight. The duration 
of each experiment was from one to 244 hours. The 
initial pressure approached 200 lbs. per sq. in. The 
mean of all the principal experiments with a varia- 
tion of speed of 30 per cent., gave 26.79 cu. ft. of gas 
per hour per brake horse power. 

London gas rich in hydrogen was used, its calo- 
rific value being 21,480 heat units per Ib., 1 Ib. equal- 
ing 33.15 cu. ft. at 32° Fah. and atmospheric pres- 
sure. Considered as a heat engine the engine makes 
an excellent showing. Of the total heat of combus- 
tion 19.6 per cent. is turned into work. Throughout 
these tests the working of the engine was excellent 


the control by throttling being practically perfect 
within the limits of the experiments, and being at- 
tended by no decrease in economy with low speeds. 
A very small amount of lubricant was required. 
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Irrigation Abroad, 


Some interesting data concerning irrigating prac- 
tice in foreign countries is furnished by the reports 
of the Commissioners on Irrigation of California,and 
notwithstanding the fact that a great deal has al- 
ready appeared in these columns on this subject, 
the report contains such a full account of the extent 
and methods of irrigation employed in foreign lands 
that a brief abstract of it is deemed worthy of pres- 
entation. 

In Italy, India and Spain irrigation is conducted 
on the grandest scale, and millions of people depend 
for their sustenance upon areas made productive in 
this way. In many other countries, amongst them 
England, France, Egypt, West India Islands, 
Mexico, Peru, and in the United States, in Califor 
nia, Nevada and Utah, irrigation is of very great 
importance, but the magaitude of the work in these 
countries is not to be compared with that in the 
countries first named. 


India, With its vast population of 200,000,000, 
the country requires more than a fair harvest 
to prevent famine in many localities, and it is this 
motive which has led the Government to build 
enormous canals and irrigating appliances. The 
works in course of construction and projected are 
estimated to cost $175,000,000, and the rate of expen- 
diture is now many millions annually. The work 
can be done cheaper in that country than in almost 
any other, as the wages of a skilled laborer are only 
50 cts. per day, and of an ordinary laborer 12 cts. per 
day. Earth excavation can be made for 5 cts. 
per cu. yd., and masonry from $1.50 to $3 per cu. yd. 
In India four systems are in operation: Canals, 
tanks or reservoirs, the inundating system, and 
wells. The Ganges canal is 10 ft. deep, 170 ft. wide 
at its upper part, 900 miles long, and is intended to 
irrigate 1,500,000 acres. It can carry 7,000 cu. ft. of 
water per second. It cost about $12,000,000, and 
would probably have cost many times as much 
in this country. This canal is navigable and was 
built and is owned by the Government. There are 
several others which rival it in magnitude and im- 
portance. 

The tank system prevails in Madras, where it is 
said there are 53,000 tanks, with 30,000 miles of em- 
bankment, and 300,000 separate masonry siuices 
and weirs. They are generally shallow, from 6 to 
10 ft. deep. The earth for the walls was carried in 
baskets and depositedin layers from 6 to 8 ins. thick 
and then packed by the feet of the natives. Four 
posts were placed in the crest of the waste weir se 
that a light dam could be constructed to hold the 
water as high as possible, but would be swept out 
in case of a flood before the water reached the top of 
the embankments. The Government owns these 
tanks and the revenue from them is $7,750,000. 
Some of them are supplied by natural drainage 
and others by artificial channels. Their number is 
decreasing, however, some being filled with silt and 
others being replaced by the canal system. 

Inundation canals were formerly much used, but 
are now being superseded by permanent or peren- 
nial canals. As they depend upon freshets for their 
supply of water, they are very uncertain and are 
also especially liable to get out of order. 

Wells furnish a very largearea with water. They 
are square pits lined with masonry, and are from a 
few feet to 60 ft. in depth, each well watering from 
3to10acres. The means of getting the water out 
of these wells and distributing it is extremely 
crude. 

Italy. The first canal of which there is an au- 
thentic record was built in the twelfth century. 
The large Muzza canal was built in 1520. The rain- 
fall in Italy is about 37 ins. or 38 ins. annually in 
Lombardy and about 22 ins. in Piedmont, but not- 
withstanding this fact a very large area is irrigated 
in these provinces. 

Italy uses about 24,000 cu. ft. of water per second, 
and 1,600,000 acres of land are irrigated. In the 
700 years in which irrigation has been practiced in 
Lombardy, it is estimated that $200,000,000 have 
been expended, with the result that the whole 


country is a gardew. The State owns most of the 
canals, but irrigation associations are formed to ad- 
minister affairs in the various localities. 

Spain.—With its high temperature and scanty 
rainfall, Spain needs irrigation more and repays it 
better than almost any other country. Irrigated 
land is often worth from $700 to $900 per acre, while 
the same land without such improvement is only 
worth $80. The Spaniards received their ideas of 
irrigation from the Moors, and many of the older 
systems are the work of that people. The area of 
land irrigated in Spain is, according to official re- 
ports 4,439 sq. miles, The principal canais, how- 
ever, only irrigate 500,000 acres, the multitude of 
smaller canals and reservoirs furnishing water for 
the remainder. Wheels with buckets attached are 
very generally used for lifting the water. The 
motive power is either animals or the current of 
the stream. Most of the canals are owned and 
operated by capitalists but under very strict Gov 
ernment regulations. 

In France irrigation is more of a local than 
national enterprise. The rainfall is from 16 to 82 ins. 
annually so it is not a necessity. In England there 
are now extensive water meadows and irrigation on 
the Italian plan has recently been attempted. 
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Iron and Steel, 


The annual report of the American Iron and Steel 
Association for 1887, furnishes the following inter- 
esting figures of the trade during the last few years 
in the United States and Great Britain : 


The pig iron production of the United States for 1887 
Was 6,417,148 gross tons, agninst 5,643,320 in 1886, an 
increase of 13 percent, Of this 60 per cent. was made 
of bituminous coal and coke, 26 per cent. by coke and 
anthracits, 6 per cent. by anthraciie, and 7 by chareoal. 
The Southern states, including Missouri, made 829 854 
gross tons, an increase of 7 per cent. over 1886, and of 
134 per cent. over 1880. On January 1 seventeen coke 
and two charcoal furnaces were building in Alabama 
and Tennessee, which will bring the daily capacity of 
that region up to 4,000 toas by about July 1. 

The following table gives the productionof the United 
States and the United Kingdom during the last decades 
with this country’s percentage of their joint production 
and the average price of No.1 anthracite in Philadel- 
phia: 


Percentage 
Production Production made in the 
in the in United 

United States, Great Britain. States. Price. 
1878 2,301 215 6.300,000 26.9 $17.63 
1879 2 741 853 6.009 434 31.3 21.00 
1880 3.853,191 7.721.833 33.2 28 50 
1881 4,144 254 8,377,346 33.1 26,19 
1882 4,623,323 8.493.287 35.3 25.765 
183 4,595 .510 8,490,224 35.1 22.38 
1884 4,097 568 7.528,9.6 35.2 ly.38 
1885 4,044,526 7,250,657 35.8 18.00 
1886 5,683,329 6 870.665 45.3 18 75 
1887 6,417,184 7,441,927 46.3 21.00 


The production of Bessemer and Clapp-Griffiths steel 
in 1887 was 2.936,033 gross tons, a gain of 29 per cent. for 
the year. Pneumatic steel was made in eleven states, 
against nine in 1886, the two new statos being Virginia 
and Indiana. Pennsylvania made 53 per cent, of ail the 
ingots produced, against 59 in 18¢6, and 65 in 1885. II]}i- 
nois made 26 per cent. in 1887, 21 in 1886, and 22 in 1885. 
Eight new Bessemer and three new Clapp-Griffiths 
plants were completed in 1887, and three new works 
were building at the beginuing of 1888, The tot«] of 
completed Bessemer plants at the close of the yoar was 
43 with 89 converters. 

The production of steel rails was 2,049,638 gross tons. 
against 1,526,410 in 1886, and 959,471 in 1885. Pennsy]- 
vania’s relative production bas talieo from 68 per cent. 
in 1885 to 53 per cent. in 1887. Illinois has increased 
from 28 per cent. in 1885 to 32 per cent in 1887. 

The production of steel rails and ingots in this coun- 
try and Great Britain, with the priee in America, is 
given in the table below, in which each unit of produe- 
tion represents 1,000 gross tons: 


United States. Great Britain. American. 

Ingots. Rails, Ingots. Ruils. price. 
1878 654 491 81:8 634 $42.00 
1819 829 611 835 519 48 25 
1880 1,074 852 1,044 740 67.50 
1881 «1,374 1,188 1.442 1.024 61.13 
1882 1,515 1,284 1,674 1.236 48.50 
1883 1,477 1,149 1,553 1,097 37.5 
1884 1,376 997 1,300 785 30.75 
185 1,519 959 1 304 707 2.50 
1846 8 2,269 1,562 1,571 70 34 50 
1887 8= 2, 936 2,050 2,064 1,022 37.52 

— hh 





THE closing of the great breach in the embank- 
ment of the Yellow River, in China, has, it is said, 
been abandoned by the officials appointed, as impos- 
sible to be carried out during the present season, as 
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the annual floods caused by the melting snows of 
Thibet, and the Kokonor region will probably cen- 
vert a great part of the district into an inland sea. 


Methods and Cost otf Working by Steam 
Excavators. 

Some valuable data on this subject is contained in 
the latter part of Mr. W. L. CLEMENTS’ paper on 
this subject read at the Seventeenth Meeting of the 
Society of Mechanical Engineers, the first part of 
which was abstracted in our issue of May 26. We 
add to a full abstract of this, much information ob- 
tained from other sources, the whole giving a very 
clear idea of the working and economy of steam ex- 
cavators in modern practice, for lowering grades, 
widening cuts, or furnishing ballast or filling. Con- 
cerning the equipment Mr. CLEMENTS says: 

In addition to the excavator itself there are ordin- 
arily required one or more locomotives for transferring 


causes; but whatever the cause, any delay adds 
greatly to the cost of excavating. Mr. HILL, ina 
paper read before the TIlinois Society of Engineers 
and Surveyors, suggests, as a preventative of delay 
the complete overhauling and repair of theexcavator 
and all the accompanying appliances, before begin- 
ning a piece of work. The shovel should be moved 
while the train is unloading, and if the haul is long 
and bank high, cars should be left to be loaded 
while the train is absent. With a very long haul 
and light bank twc trains can be used to very good 
advantage. 

On this subject Mr. CLEMENTS continues as fol- 
lows: 


In the operation and management of a railway the 
gravel train is accepted as an outcast, and the right of 
way for transportation from a gravel pit to its destina- 
tion along the line is only given when all other trains 
have had their way, and, as a result, by the detention 
of the train the operation of the shovel is often stopped 
and its results severely affected. These detentions 


direction. This shovel worked about 5% month ; 


stiff clay, 
In March loaded 1154 cars, worked 24 days 
“ July rr 953 ee oe 9 VS. 
* Aug. eee a » 
“ Sept. 7" ince ** ns 23 
* Oot. ~ 1552 “ 4 
“Nov. a 539“ ” 2 
A total of 6915 cars, 41,490 vds. Greatest number of os, 
loaded in a single day, 97. Shovel supposed ¢, work 
10 hours a day, but did not average more tha 
than 


ads 


62 hours on account of waiting for cars. (ar | 
average 6 cu. yds. percar. Average cost of loading jc 4 
ets. per cu. yd., including expense of all men, x}, at 
oil, waste, ete. Loaded, hauled material, and unjoagy) 
at a distance of ten miles from pit, at 10 cts. ; 
including all costs, shovel, use of cars, engines ap, 
crews. A 20 mi'e haul on this road costs 15 er. per 
yd., and a 30 mile haul about 20 ets. per yd. whic | 
have knc wn some roads on which a 30 mile hau! «, 
over 75 cts. per yd., depending on frequency of + 
ruoning on road. 

The reports show how variable is the eos: of exes) 1 


per yd 
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cars, from 75 to 150 gravel cars properly fitted for the 
operation of the gravel plow and the gravel plow or 
ballast unloader with its cable and connections. 


For the operation of the machine, an engineer, fire- 
man, cranesman and several luborers for work in the 
pit, preparing a way for the machine are reguired: 
The train crew cousists of the ordinary working crew 
together with other men for the direction of operations. 

Fig. 1 represents the plan of a shovel’s work in a 
cutting. The main line is open, at least for a distance 
allowing the length of the gravel train beyond the po- 
sition of the excavator. If traffic is upon the line, there 
is usually a side track of sufficient length to allow the 
* gravel train to remain upon it, preventing the inter- 
ruption of traffic. In loading these cars, operations 
are commenced either from the rear or forward end of 
the train, and as each car is loaded tke succeeding one 
is hauled into position to receive material. After the 
completion of the train load the train awaits orders, or 
is transferred immediately to the point of dumping, 
and it is there that the grave! plow or uploader is of 
use, 

Fig. 2 illustrates such an unloader very often used. 
The gravel cars for use with this appliance must be 
fitted with acenter board or wooden strip placed on 
each car as shown, and running the entire length of the 
train. To the plow is attached a wire cable running 
the entire length of the train, and with this cable at- 
tached to the draw-head of the locomotive, beginning 
with the farthest car, the material may be thrown from 
either side of the train, It accomplishes its work rap- 
idly, and a train length may be unloaded at the rate of 
about 2 ft. persecond. Its construction is simple, hav- 
ing a cast-iron or steel head piece to which are riveted 
wrought-iron side pieces, so curved and formed that 
they may work under the material and push it aside, 
while the weight of the material itself keeps the plow 
on the track, and prevents it from riding on the ma- 
terial. 

The excivator is sometimes worked in material re- 
quiring the aid of blasting to loosen it preparatory to 
the work of the machine. When so working, the 
greatest skili of the attendantsis necessary, for if this 
is not exercised, and the machine used as for ordinary 
work, it is likely to be subjected to strains which it 
cannot endure. However, with care, the machine 
may endure indefinitely the most severe work in 
rock digging, and its use for the removal of such ma- 
terial has been found very economical. 

In the hardest kinds of clay, in cemented gravel or 
hard pan and in ordinary gravel or sand, the shovel 
performs its functions most satisfactorily, and for this 
service is ordinarily used. The machine very often 
works in materialinterspersed with large boulders and 
strata of concrete gravel or tenacious clay, and so hard 
as to leave a vertical trace of the teeth of the dipper in 
the bank. 

The cost of the removal of earth by these ma- 
chines depends upon local circumstances, quality of 
material, and upon the skill with which the ma- 
chine is operated. Another important feature 
affecting the cost is the constancy of operation. 
Delay may be occasioned by waiting for right of 
way, by an insufficient number of cars, and other 
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Fig. 1.—Plan of Excavator at Work. 


are most common occurrences, and it may be said that 
only in exceptional cases are excavators kept con- 
stantly at their work, and when from’fortunate circum- 
stances or by good management they are kept in con- 
stant operation, their results as to volume of material 
removed and cost per eubie foot are reduced often one 
hundred per cent. As a consequence, there are very 
few reports furnished by contractors or operators, 
without some limiting conditions affecting materially 
the cost of the removal of the material. The reports 
now in possessi«n of the writer from excavators which 
have been in service in many parts of the United 
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ting, depending as it does upon delay uravoidable on 
every line of railway, upon the weather, character of 
the material, length of haul, and many other eond'- 
tions. When conditions are favorable as to material, 
prompt and short hauling, with no delays, the resu ts 
show a very large increase in the output, and often a 
decrease in cost. The following report from the 
Superintendent of the Sioux City & Pacifie Railway 
gives the operations of a shovel for nine months work- 
ing in a yellow clay bank from 30 to 40 ft. in length, 
and with a one-mile haul: 

“The total number of cars loaded was 31,420 in 209 





Fig. 2.—Piow for Un!oadihg Cars. 


States may give an idea of the cost of excavation with 
good management and fairly satisfaetory conditions. 

From a report of the General Roadmaster of the New 
York Centrai & Hudson River Reilroad Co., of work 
done by two shovels on the Eastern and Western 
Divisions, we find the largest day’s work for one shovel 
at Yost’s pit was 174 cars, the average for the month of 
August being 121 cars per day. and for July 116 cars per 
day. Wecould bave made a larger average than this 
with twenty more cars, The trains making long runs 
eould not keep cars in the pit. 

The largest day’s work at Bergen pit with one ma- 
chine was 156 car loads, the June average beirg 117 cars 
and the July 116 cars per day, and for two weeks in 
August 134 cars per day. At this pit they came in con 
tact with cement, hard pan, and very coarse material. 

At Yost’s pit they have loaded 10511 cars in four 
months up to Aug. 1. I have figured these at 9 yds. per 
ear, Which is 1 w, making 94,599 vds. The cost of de- 
livering on roadbed was $5,261.25 er about 5% cts. per 
yd. The average cost for handiing by men loading and 
unloading is 14 cts. per yd. 

The report of a machine working in New Mexico on 
the line of the Atchison, Topeka and Santa Fé, says: 
“In this material, cemented gravel, we find no difficulty 
under favorable circumstances in loading 75 to 100 cars 
per day, at a cost not to exceed 10 cts. per cu. yd.” 

The engineer of the Cleveland, Mt. Vernon & Dela- 
ware Railroad gives some statements as to the co-t 
and amount of some excavating work done under bis 


days, giving an average of 150% cars per day. The 
greatest number of cars loaded in one day was 275, 
with an average of 6 cu. yds. percar. The average cost 
of toading per cu. yd. is 644 cts., including expense of 
eli men about shovel, and shifting of shovel track. Av- 
erage cost of unloading with one-mile haul, 7.8 cts., 
including wages of all men with trains and engines, 
use of cars and locomotives, with all supplies and re- 
pairs of same, making a total cost of 14.3 cts. per cu. yd. 
or 85.8 cts. per car delivered on track. 

A report sbowing the largest amount of work, with 
the most complete detail as to the expense of operation 
is furnished by the resident engineer of the Missouri 
Valley & Blair Railway & Bridge Coc., contractors 
for the Chicago & Northwestern bridge across the 
Missouri river at Missouri valley, the material excava- 
ted being used in the approaches to the bridge. 

The work, a tabulated statement of which is herewith 
given, was done under the most favorable circumstan- 
ces, with but few delays, and with but one locomotive. 
as the cars ran down the hill themselves while being 
loaded, the locomotive being employed to haul the 
empty cars back: the haul was short and a round trip 
was made in 30 minutes. * 

The report shows that during the work of six months 
the average number of cars loaded per day was 205, in- 
cluding delays and moyi»es, and that the average cost 
per cu. yd. was 7 cts., which as shown, included labor 
of loading. moving shovel about once a month, moving 
track to suit, dynamite for caving bank, repairs of 
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shovel, fuel, oil, waste, wages of watchman, rent of cars 
and locomotives, labor of engineers, firemen and 
wipers, labor,conductors and brakemen, and in fact ab- 
solutely everything connected in any way with filling 
the embankment, 

Statement of Work done by a Steam Excavator in Siz 
Months at Missouri Valley, Ia. 
Repairs to Locomotive, Shovel and Cars. Ma- 


TOPIBl..c--ccesecceee te tereteceeeeeersessessessere $ 457.14 
Repairs to Locomotive. Shovel and Cars. La- 

GO cc Uhdben y GuGl- b0 Cisacedice ovees cecdscenesce 211.80 
Supplies for Shoyel...... ...--..-.0 sees eee es « 1,760.00 
Rent of Locomutives and Cars...... ......---- 1 404.75 
Supplies for Locomotives.... « Ce cecceecccecces 1,781.52 
Wages 0: Locomotive Atiendants............. 1,508.37 
Wages of all other Employés..-... .........++ 10,680.01 

a tncnecceeniensscseusesaduece $17,> 03.59 
Care Leaded) ...cs os cccccccccccccccccsccecccccccees 32,141. 
Cost per Cur. .-- este teeereeereeeeeres tee @eeccesee 55.38 cts. 
Cost per Cubic Yard............ sqdddisdescedss 7. eta. 
DE I OE ions ove a adn codecs soccsese 2.325 
Hours Worked by Shovel..........--.+seeeess 1,926 


The report of the Roadmaster’s Association for 
1885, gives the cost of steam shovel work as follows: 


Road. Cost per yd. in cts. 
B. & 0. Including everything, 
baul 5 to 25 miles.... 8.1 
Mich. Central. Loading..............- 4.5 
Mich. Centra’. Hauling, 30 miles. 
Labor Only.......... 4. 
N.¥.P.&0. Loading.....-...... 7. 
Central lowa. Loading............--. 4.75 
z ee Tee 1.9 
a Engine Service....---- 3.1 
a oa a 9.76 
Mr. HILL’s detailed statement of work on the 
Indianapolis, Decatur & Springfield R. R., given 


herewith, shows marked economy and gives an ex- 
cellent idea of how the expenses are apportioned. 
The Otis type of excavator was used, which cuts 
24 ft. wide and to a depth of 4 ft. below the track. 
The banks were about 15 ft. high, the average haul 
4,000 ft. Twelve flat cars constituted a train. By a 
special cable arrangement the time of plowing off, 
ordinarily requiring about 15 minutes, was reduced 
to 5 or.6 minutes. 
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Abstracts of Papers Presented at the Seven- 
teenth Meeting of the American Society 
of Mec ical Engineers. 


(Continued from page 422.) 
Duty Trials of Pumping Engines. 

The word “duty” as it occurs in water-works’ 
contracts, is very rarely clearly defined, and Mr. 
J. S. Coon’s attempt to throw some light upon the 
subject and give this term a definite meaning is 
worthy of commendation. Without attempting to 
lay down complete rules for conducting a test, Mr. 
Coon has pointed out several methods for securing 
more uniformity and accuracy and a better stand- 
ard for comparing the efficiencies of different plants. 

In contracting for a high duty engine, it is cus- 
tomary to specify either that so many foot pounds 
of work shall be done by the consumption of .00 lbs. 
of coal, without reference to the efficiency of the 
boilers ; or, to predicate an evaporation of 10 lbs. of 
water per pound of coal, and require a certain 
number of foot pounds of work to be done per 
1000 Ibs. of water evaporated. If the efficiency of the 
boilers is not considered, it is not wise to test the 
boilers while the duty trial is being made, as the 
temperature of feed water is generally reduced 
during the boiler test. 


When the contract calls for a certain evaporation 
per pound of coal, it is customary to assume 10 lbs. 
without regard to temperature of feed water. With 
this manifestly inexact method of stipulating the 
performance, it is only necessary to weigh the feed 
water, which might be ice cold and yet give the 
same duty as at 200° Fah., and engine builders 
might ignore all feed heating appliances. 


Mr. COON says: 

If the duty were predicated on an evaporation of 10 
lbs. of water per lb. of coal from and at 212° Fah., or bet- 
ter still, per lb. of combustible from and at 212°, that at 
once changes the conditions entirely, and compels the 
contractor to adopt economical means for procuring hot 


Steam Shovel Work, I. D. & S. Ry. Supervision of A. J. DippuE, Roadmaster, 





Data. 


Total number of days...-.- judi Neanhed panties’ euwaneeue 

I CE 55. sncu.cecceshesesadeseanheicec 
Days idle in addition to Sundays..............e.s.eeeeceee 
Nature of material handled..................ccceeeeee <r 
DUCES BE OE COs ve cvccccescewcesessosss wasdsae 

Total number of cars loudod.....-.-.0. cess cscs eoceeeees 
Greatest number of cars loaded per day.................. 
Least number of cars loaded per day....... ‘die Win des ones 
Average number of cars loaded per day................. 

Oe I bins ed 5a 000 cairacaceneccécncccccss 
Grade—shovel to dump—feet per 100................ceeeee 
‘Tons of coal used—shovel and engines................... 
Number of car loads per ton of coal...............--.s0005 























COST OF WORK PEB CAR-LOAD. 


Foreman at $125 per Month. ......... scccccccccccosccscece 
Cranesman at $2 to 2.50 per day....-......- 

Fireman (shovel) at $1.50 per day-. 
Laborers \4) et $1.25 per day ..... 
Watchman at $1 per day..........--..+0+- 
‘Total shovel crew 
Engineer and Fireman (engine).............-.--+-++0e00+: 
Trainmen (conductor, $2.50; brakemen, $1.50)............ 
Total train crew....... Ndls ahs aah maeudn dinweteten s cccckes 
Helpers distributing eurth at $1.10...... ....-..-.-.eceees 
Section men (track Work) at $1.10. ...........ce eee ceeeeee es 
Bridge Carpenters (repairs to plant), $2.50............--. 
Section men (repairs to plant) $1.10...........-....-.-0-05- 
SNC) WELND MEMUMIED OD DIMMED «ccc s ecco cccscncccccccscccccess 
SE ona cahd Gah cpcdndciuncnnéecesnee.coces 
C val at from $1.25 to $1.41 per ton........ 0... eeeeeeeeeeeee 
Oil, waste, ete........ GAGwUNe. Meehuedes dace Geaatd fibetecécns 
I isne Ei cis. sccbceckindes ek seuxdeice.e esos 


Grand total per car-load.................++- i teeatinadedbaas 


Cost per yard at 8 yards percar..... piditveanwos dh denratbies 
Add per yard for interest on cost of plant...........-..-. 









Cost per yard including interest... -. wubb eesessnscscbes . 


There is no doubt that, for work in connection 
with the maintenance of way the excavator is stead- 
ily growing in favor. Competition has served to in- 
crease the efficiency of the machine and reduce its 
cost, and at present there are very few railway lines 
not equipped with steam excavators. 


—_— 


THE Bethlehem Iron Co. made, on May 10, what is 
said to be the largest single casting ever attempted 
in America, being the base for the large steel com- 
pressor to be used in the new gun works. There 
was poured into the mould 124 tons of metal. The 
cast. will require several weeks to cool, and is 
thought to be successful. 











Sangamon! Monte- Sangamon Guion Nichol’s 
River zuma Gra- River Trestle. Hollow 
Trestle, vel Pit. Trestle. Trestle. 
1885 1886 1886 1887 1887 
54 186 48 108 51 
46 115 38 85 40 

0 45 3 7 4 
light clay. Gravel. light clay. light clay. Jight clay. 
10 ft. 12 ft. 10 ft. 10 ft. 12 tt. 
2899 8631 2771 5254 2528 
94 124 90 80 75 
22 16 50 30 15 
63 15 73 61.8 63.2 
1 mile. 9 miles. 1 mile. 2 miles. % mile, 
—1.00 varying. —1.00 —1-00 —1.00 
141 853 99 170 65 
20.5 10 28 30.9 38.9 
Cts. Cts. Cts. Cts. Cts. 
8.86 9.67 8.00 9.01 9.88 
5.35 5.62 4.80 3.54 5.57 
2.88 3.37 2.87 2.90 3.27 
7.86 9.92 8.77 9.80 9.80 
2.07 1.96 1.88 2.50 2.25 
27.02 30.54 26.32 27.75 30.77 
12.00 14.50 7.44 11.00 13-10 
5-97 14.60 5.74 5.25 5.77 
17-97 29.10 13.18 16.25 18.87 
tees 1.74 édee obas 2.72 
0-81 1.88 1.38 1.45 mia 
0.15 1.58 0.16 1.0% 2.08 
wate 0.62 sane aes ard 
1.69 10.90 1.27 10.60 1.67 
1.84 13-10 1.43 11.64 1.67 
6-31 13.30 4.47 4-31 3.28 
0.52 1.55 0.75 0.86 0.36 
6.83 - 14.85 5.22 5.17 3.64 
54.47 91-19 47.53 62.26 59.75 
6.43 11.40 5.94 7.79 7.47 
1.00 1.00 1-00 1-00 1.00 
7.43 12.40 | 6.94 8.79 8.47 
feed water. It also changes the character of the duty 
test. 


It may be urged that, in some instances, such a stipula- 
tion would be unjust to the engine builder, as, for in- 
stance, where the contract for boilers was not taken by 
the engine builder, or where a new engine is supplied to 
old works having sufficient boiler capacity; but it is 
equally unfair to compare the performance of different 
styles of pumping engines on a basis of 10 lbs. of water 
evaporated per pound of coal without taking into account 
the feed water temperature, and the temperature of 
evaporation. Thusthe injustice is manifest of comparing 
the duty of two engines, on the ten to one basis, one of 
which was supplied with feed water at 200° Fah. and used 
steam 75 Ibs. gauge, and the other with feed water at 9° 
Fah. and steam at 125 Ibs. gauge, without also taking into 
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account the difference in their factors of evaporation, 
which, in the case cited, amounts to about 12 per cent. 
which is the difference between a 90 million duty and one 
of over 100 millions. 

The method of starting and stopping the trial is of 
prime importance. Where a running start is made, with- © 
out drawing the fires and kindling new ones, a wide 
margin for guess-work is possible, particularly if the 
trial be a short one. The expert's prejudices for or 
against the engine must necessarily influence his judg- 
ment as to the condition of the fires at the close of the 
trial as compared with their condition at the beginning; 
and there is absolutely no way of making those condi- 
tions exactly the same. Whereas,if the test is started 
with fires newly kindled, no element of uncertainty enters 
into the test. 

A method of starting and stopping a trial which ap- 
pears to be free from objectionable features is as follows: 
After all preparations for making the test are completed, 
with the engine running, let the fires burn low, until in 
consequence the steam pressure falls to a point where it 
is little more than sufficient to keep the engine running. 
Then stop the engine and rapidly draw the fires with 
closed dampers and ash doors, so as to lose as little heat 
as possible. As quickly as possible kindle new fires with 
weighed wood charged to the experiment at 0.4 of its 
weight in coal equivalent. At the instant the fires are re- 
lighted the test begins at the boilers, and time should be 
taken, the steam pressure recorded, and the height of the 
water in the boilers carefully noted. When the fires are 
in sufficiently good condition, and steam pressure raised 
to nearly or quite the pressure to be maintained during 
the trial, the engine is to be then started, the engine 
counter taken, and the time also, for this is the beginning 
of the test so far as the engine capacity is concerned. 
After the last firing, care shouid be taken to leave as 
little unconsumed coal as possible, and when the steam 
pressure has dropped to the point at which it stood when 
the fires were lighted, time is taken, which is the close of 
the trial both for engines and boilers. The counter is 
read, and the fires are immediately and quickly hauled, 
so that any unconsumed coal may be picked out and de- 
ducted from the total charged to the experiment. The 
water level in the boilers should be as nearly as possible 
the same as at the beginning of the test,and any differ- 
ence in level allowed for by calculation, and not by 
pumping or blowing off. 

The reason for starting with new fires, and stop- 
ping with low steam pressure is that by this plan 
all the fuel may be consumed. 


When a weir notch is used to gauge the delivery 


of the pumps, it is desirable to make tbe start with 
the engine running. In some cases power to keep 
the engine running just at the start may be ob- 
tained from boilers not undergoing tests, and the 
method of starting recommended above still be 
used. Whena running start is imperative and no 
surplus power is obtainable, the duration of the 
trial should be longer than where the fires are 
freshly kindled. As regards the length of test there 
is much to recommend 2 hours, as it would enable 
the expert to be present all the time without incon- 
venience, and is long enough to give a fair record of 
the capability of the plant. 
Mr. Coon continues : 


Another point upon which there is lack of uniformity in 
the published reports of duty trials is the basis upon 
which the duty is figured. This isa matter of great im- 
portance and the report should clearly state whether the 
duty is based on plunger displacement or actual delivery. 
There are many situations where it is impracticable to 
gauge the actual delivery of the pumps by weir measure- 
ment, or reservoir capacity, and where it is also impossi- 
ble to know the loss of action, or “slip” of the pumps. 
In such cases it has been customary either to guess at the 
slip, or to figure the duty on the plunger displacement. 
Since, therefore, in some instances neither the delivery or 
slip can be known, in every report a figure should be 
given for the duty based on the plunger displacement. 
Not the nominal displacement of the contracter, but by 
measurements made by the expert in charge. The differ- 
ence between the nominal and the actual plunger dis- 
placement has amounted, in the writer's experience, to 
more than 1 per cent. And unless the contract specifies 
thatthe duty shall be figured on the water actually de- 
livered by the pumps, the work of the engine should be 
based on the plunger displacement. 


The horse-power figured on the work done in the steam 
cylinders is the indicated power. The horse-power figured 
on the plunger displacement is the net power. Both of 
these can in all cases be determined, and their difference 
is the friction of the machine. The ratio of the net power 
to the indicated is the efficiency of the machine, which 
ought always to be given, but very rarely is, in expert 
reports. The effective power is figured on the water de- 
livered. 

In published reports of duty trials {there is also a want 
of simiiarity in the allowance for friction in the pump. 
In many reports an allowance of 1 Ib. per sq. in., or 2.31 ft., 
has been added to the total head for friction of the water 
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in passing through the pump valves and chambers. In 
other tests no allowance has been made for friction, even 
where the expert was at liberty to use his discretion. In 
still other contracts it is expressly stipulated that no al- 
jowance shall be made for friction. This at once places 
the published duties of some engines in an unfair position 
for comparison, for in the case of a pair of engines known 
to the writer, working under a low head, if an allowance 
of 1 Ib. had been added, the duty would have been in- 
creased 7 per cent. over the published figure. It is mani- 
festly as fair to allow the 1 |b. for friction on a 30 ft. head 
as on one Of 130 ft., as the pump friction, at the same 
speed, would be practically the same. 

The friction of the engine as a whole being also about 
the same under a low head as under a high one, the per- 
centage which that friction is of the total work done 
is greater under a low head than under a high one. For 
this, among other reasons,a high head is favorable for 
the higher duty. Therefore, since the allowance of 1 Ib. 
for friction tends to offset this advantage, it would seem 
to be desirable to allow it in figuring the duty for purposes 
of comparison, 

When the contract calls for a specified number of foot 
pounds of work to be done by the engine for each 100 }bs. 
of coal supplied to the boilers, with no reference to the 
quantity of water to be evaporated per pound of coal, 
that places the plant asa whole on its merits, not merely 
the engine and boilers, but all the appliances used in con- 
nection therewith. Thus it would seem the part of 
economy to attach the feed pump for supplying the 
boilers with feed water to the pumping engine, and thus 
wain the economy due to having the feed pump driven by 
the larwe engine instead of having the feed water sup- 
plied by a direct acting steam pump, whose duty could 
not exceed 10,000,000 ft. lbs. per 100 Ibs. of coal. If this 
very is omitted it would 
that no allowance should be made for the steam 


obvious chance for economy 
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used by the steam pump in pumping the feed water, for 
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ection of Pneumatic Caisson. 


tisa part of the plant furnished by the contractor, who 
has agreed to do a certain amount of work with a certain 
quantity of coal. Neither should any allowance be made 
for the work expended in working the feed pump when it 
is attached to the pumping engine. 

The work done in driving the boiler feed pump, when 
driven by the main pumping engine, amounts, in general, 
to less than one-fourth of one per cent, of the work done 
inthe main pumps. To run a drect-acting steam pump 
for feeding the boilers would require, for a 120,000,000 duty 
engine, 24g per cent. of the total coal supplied to the 
boilers, 

The coal and water used per hour per indicated and net 
horse-power are important and interesting information, 
and very easily obtained ; yet this is rarely to be found in 
the published reports of expert trials, It is only necessary 
to take a dozen complete sets of indicator cards from the 
steam cylinders, and note the simultaneous pump resist- 
ances, From these data the friction and efficiency of the 
machine can be obtained, with which after figuring the 
net horse-power for the whole trial, on the plunger dis- 
placement, the indicated horse-power for the whole trial 
can be calculated, 

To avoid errors in recording the quantity of water sup- 
plied to the boilers, the water should be weighed on 
scales, and not gauged. No attempt should be made 
either to fill or empty the weighing tank to any particular 
figure. The attendant is not nearly so apt to omit a 
record if he fills and empties the tank at random, and 
records the actual weights thus obtained. A time record 
should be kept on the water-log, recording the time when 
the weighing tank is emptied. 

It is desirable to know the quality of the steam, as to 
moisture. If the steam is superheated, the amount can 
be determined by an accurate thermometer screwed into 
the steam pipe, rather than by a calorimeter. In these 
days of splitting hairs for any advantage which may help 
to raise the “duty ", where the contractor for the engine 
does not furnish the boilers, and the duty is to be figured 
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per 1,000 lbs. of steam, if the steam shows any moisture 
on the test, the contractor will probably claim dry steam. 
Then, for purposes of comparison, all duty tests should 
be figured on a basis of dry steam, and the same remarks 
apply to the coal. The duty should in all cases be figured 
on dry coal. 
‘ al icanisniaipcinapeenn 

The Fort Madison Bridge Across the 


Mississippi River. 


BY W.W. CURTIS, RES, ENGINEER 


(Concluded from page 441.) 


Fig, 4 shows the bracing of the working chamber, 
with detail of the shoe and bottom chord connec- 
tion. Pier No. 7, Fig. 5, while out of the main 
channel, is yet in deep water and subject to consid- 
erable scour. A scour may possibly occur here of 
12 ft., as the river accommodates itself to its con- 
tracted channel. 

If the piles had merely been cut off at the original 
elevation of the river bed, it is possible that after 
the first high water, the sand would have been 
washed out, leaving the piles unsupported ‘for some 
feet. This could have been prevented somewhat by 
a large amount of rip-rapping, constantly watched 
and added, but the risk would have been con- 
siderable, and it is moreover undesirable to dimin- 
ish the cross-section of the river by increasing the 
obstruction of the piers. To meet these conditions, 
a bottomless crib was used. Its construction is 
sufficiently indicated by the sketch. 

The crib,Fig. 6,was built on launching rails, with 
a false bottom, floated into position and the bottom 
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Shoe Deiail. 
Fig. 4.—Pneumatic Caisson. Fort Madison Bridge. 


removed. After concreting the space between the 
walls, the suction pipes from twocentrifugal pumps, 
set upon a barge alongside, were introduced through 
openings in the sides and the sand pumped out. 





The crib was given sufficient weight in itself to 
overcome the friction upon its sides, so that it would 
sink gradually, as the sand was pumped from the 
interior. To expedite the sinking, several water 
jets were kept at work, forcing the sand away from 
the cutting edge; and when nearly at the proper 
depth, the crib was loaded with rock on top to give 
additional weight The material passed through 
was sand with a considerable proportion of large 
gravel in it and some streaks of hard material. 


After the crib was down to the required depth the 
piles, 50 ft. long, were driven 25 ft. into the sand, 
and then cut off at the level of the bottom of the 
crib. 

The caisson, consisting of 4 ft. 3 ins. of grillage, 
with 11 ft. of concrete enclosed in a timber crib, sur 
mounted by a coffer-dam, was then sunk upon the 
piles, as at piers 2, 3 and 4. 

The foundations for 8, 9 and 10 are of the same 
character, differing only in depth. 


In the construction of these cribs it is necessary to 
pay great attention to the framing, securing as stiff 
a structure as possible, as it is very severely racked 
during the sinking. If undertaking to sink more of 
the same, or of greater size, they would probably be 
arranged either for clam shell dredges, or for the use 
of pulsometers. The latter could, undoubtedly be 
worked more easily and conveniently, and probably 
to a greater depth than the centrifugal pumps, 
whatever may be their respective merits as to the 
economy of steam. 


The piles on the sand bar were driven by a drop 
hammer and two water jets, acting together. The 
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Bottom Chord Connection. 


piles were quickly jetted to within 5 ft. of their in- 
tended depth, then driven the rest of the way. 

The jet pipes were 2 ins. in diameter, and were 
held to the piles by several pairs of boat spikes, bent 





Table of Physical Requirements. 


Cold Bending. 





Minimum | Per cent. of | Per cert. re-| _ “ 
Material. Ultimate |jimit of elas-lelongation in| duction ot 
eat , uc. jAngle to which] Diameter of 
pea tal ticity por sq. [12 diameters. =o specimen muprt| bend in terms 
in. bend wirhout | of thickness of 
breaking. specimen. 
IRON: 
BOP 180M -000 0000s. esecince ee] 52,000 26,00 18 25 Iss 
Channels and jf ®lange... 50,000 26,000 15 20 1% 
I-Baams, Web «o.<.. 47.000 | 25.000 12 18 2 
Angles........ Asneghesesss | 50,000 | 26,000 15 20 1‘ 
{ Under 18 in. wide, 50,000 26.000 13 18 2 
Plates | 18 to 36 in. wide, 48.000 25.000 10 15 3 
36 in. 54in. wide, | 47.000 95.000 8 12 
(rver 54 in. wide, 46,000 25,000 8 12 
Low steel that may 
substituted for iron at 
iron unit strains...... a to 30 000 20 42 1 
009 | 











Two kinds of centrifugal pumps were used, one 
with a 6-in. and the other with an 8-in. discharge. 
The former was not well adapted to the work, its 
suction being produced by the revolution of iron 
plates riveted to an enlargement of the shaft. ‘The 
fragments ef rock met with, broke these plates fre- 
quently. 

The larger pump was one of V aN WIk’s make, the 
fan being one solid piece of cast-iron. It worked 
well until the lift for the sand was about 26 ft., when 
a rather compact layer being reached, the pump 
would not lift anything but water. 








over the pipe. They were regulated in their descent 
by hand lines run through blocks at the head of the 
driver, and were pulled out by the engine. The foot 
of the pipe was bent slightly to correspond to the 
sharpening of the pile, and the orifice was reduced 
tolin. in diameter. By this method no pipe is lost 
and no holes bored in the pile. 

The pressure at the pump was but 60 Ibs. per 
sq. in., and witha more powerfal pump much deeper 
penetration could be sec’ ; 

At Pier 7, sixteen 50 ft. piles a day were driven 

5 ft. into the sand. 
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MASONRY. 

The stone for this work is a soft magnesian 
limestone, unaffected by frost and easily worked. 
It is from the quarry of Mr. J. A.GREEN,Stone City, 
Ia., and came in courses 15 ins. to 32 ins. thick. 

In the pivot pier concrete backing was used. In 
all concrete the use of as many large stones was al 
lowed as could be well bedded by ramming them, 
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is shown in Fig. 7) was built bythe Union Bridge 
Co., upon a general design submitted with their 
tender. This design was slightly modified and de 
tail plans were completed under the supervision of 
the Assistant Engineer on Superstructure, Mr. 
‘W. H. BREITHAUPT. 

A noticeable feature of the work is its massive 
ness. The trusses are all single intersection, with 
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Fig. 5.—Pier No. 7. 


provided, however, that the space between them 
should not be less than 6 ins., and that they should 
be at least 12 ins. from any timber. 

The piers in the channel Nos. 2, 3, 5 and 6 are 9 ft. 
long between 


thick under the coping, and 25 ft. 
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Elevation. 

THE 

shoulders, increased where necessary for the skew 
spans. 

The other piers are 8 ft. under coping. This width 
was necessary to resist the pressure of the ice. The 
stability of the piers was figured on the basis of the 
pressure required to crush ice to powder, with a con- 
siderable allowance for impact. By experiment Mr. 
CHANUTE ascertained the pressure required to crush 
ice to powder, to be 400 lbs. to the sq. in. 

The coping on all the masonry projects 9 ins. be- 
yond the face of the wall. 

SUPERSTRUCTURE. 
The superstructure (a half cross-section of which 
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long panels varying from 25 ft. for the short spans 
to 27 ft. for the longer ones, and the tension mem 
bers are of very large section; the largest being & 
ins by 2,%, ins. 

The top chords are bowed, resulting in economy 
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Pig. 6.—Crib for Pier No. 7. 


wagon loads are seldom concentrated, especially 
when the train load is present 

The following are extracts from the specifications 
for material and workmanship 


QUALITY OF MATERIAL. 

General. Alliron or steel as it comes from the mill 
must be of uniform quality for each class: straight. 
smooth, free from imperfect or crooked edges, and 
from injurious flaws of any kind, and must not vary 
more than two per cent. from section required, 

Angles and edges of sections must be well filled ont. 

Up to 30 in. in width all plates must be edge rolled. 

Physical properties shall be as set forthin the follow- 
ing table when tested, in the prescribed specimens, in an 
accurate testing machine, which has been compared to 
the U. 8S. Government machine at Watertown Arsenal; 
and if it does not agree with the latter, results must be 
equated so as to be the same as if obtained on said Wa- 
tertown machine. 

Test pieces shall be of a minimum width « 
of 1 in., amisimum section of 0.3 ®&q. ine. 
mum total length of i5ins. Elongat 
ured in at least 8 ins. 

“Diameter of bend” is diamet 
specimen after ben. ing. 

Fractures after testing shali in no case be more than 
15 per cent. crystalline. 

All plates, angles, etc., which are to be bent hot dur 
ing the manufacture, must, in addition to the above re 
quirements, be capable of bending sharply to a right 
angele, at a working beat, without sign of fracture. 

Wrought Iron, All wrought iron must be tough, due- 
tile, fibrous and free from cinder pockets, buckles, 
blisters or cracks. 

In rolling, all piles for plates must bave both top and 
bottom eover plates, 

Cast fron. This must be of best quality of tough, 
gray iron. Bars 5 ft. long and one inch square, sup- 
ported on knife edges at each end, shall sustain a 
weight of 500 Ibs. at the middie, before breaking. 

Seel. No steel which proves brittle shall be used 
under aLy circumstances. If it develops this character 
at any stage of its manufacture or working, it shall at 
once be condemned and other material used. 

All steel for one class of work shall be made by the 
same process and at the same works. 

A sample bar, % io. in diameter shal! be rolled from 
every melt for preliminary tests. If this bar fails to 
meet requirements, the whole charge may be rejected. 

The ste+l shall stand such forge tests, both hot and 
cold, as may be sufficient, in the opinion of the engi- 
neer, to prove soundness of materia! and fitness for the 
service. 

No stee! must be worked at a black heat. 

Steel for pins must not be hammered, but must be 
rolied in Gotbie rolls. 

Character of Work. All work must be done in a 
strictly first class manner and shall at all times be 
subject to thorough and careful inspection. 

Finished pieces shali be true to size, section and line, 
straight and out of wind at all points: and all machine, 
rivet and smith work done upon them shall be of the 
best character. 

All measurements in laying cut work shall be made 
with iron standards of the same temperature as the 
iron measured. 


ir diameter 
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Cross Section. 


FORT MADISON BRIDGE, 0. Cuanute, Chief Engineer. 


of weight and giving a more pleasing outline than 
parallel chords. For the sake of uniformity in ap- 
pearance, the end heights are made the same in all 
the trusses. 

In the calculation of the stresses the assumed live 
load for railway was two 86 ton engines, each on a 
wheel base of 52 ft., followed by a train load of 3,000 
lbs. per foot. This loading was increased by 25 per 
cent. for the floor system. Stresses due to the load- 
ing of the wagon ways were allowed for by decreas- 
ing the permissible unit strains, so as to give an in- 
crease of 10 per cent. in section throughout for all 
trass members. The bridge being a toll bridge, 


All parts which are given a descriptive letter or 
number in the drawings sball have that letter or 
number stenciled on them before shipment. Eye bars 
shall have it stamped on the edge near the extreme 
end of the bar. 


Eve Bars. All heads of eye bars shall be formed by 
upsetting on the solid bar, or by a process approved by 
the engineer. Upsets shall be free of folds. Heads 
shall be clean, full sized forgings formed centrally on 
the bar in true line and out of wind, and shall be free 
from lateral fissures, incipient crack or flaws of any 
kind. 

In upsetting steel bars or rods, rough argles must he 
avoided where the upset joins the bar. 
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All steel eye bars shall, after work on them is com- 
pleted, be thoroughly annealed by heating them uni- 
formly to a cherry red heat and allowing them to cool 
slowly. 

Bars of the same class, and belonging to the same 
panel, shall be bored at the same temperature. The 
pin holes and eye bars shall be bored to exact sizes and 
distances, and to a true perpendicular to the line of 
strain. 

The pin hole shall be in the middle of the head and 
in the center line of the bur. 

No error in the length of bar or diameter of pin hole 
exceeding ¢ in, will be allowed. 

Tie Rods. Rods used for ties or counters shall be 
fabricated with the same care and precision as is pre- 
acribed for eye bars, 

Screw ends shall be upset so as to give 10 per cent. 
more sectional area at the least diameter of the screw 
thread than in the body of the bar. 


All screw ends shall have truncated V threads, U.S. 
standard, proportions and sizes. 
Sleeve nuts, clevises or other attachments used for 
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more than three for every hundred. These must 
always break in the body, must show an elongation of 
at least 10 per cent. of f Il length, and if of steel, a re- 
duction of area at fracture of 15 per cent. 

If three-fourths of the bars so selected and tested 
from time to time fulfill requirements, all bars manu- 
factured to that time shall be accepted; if less, testing 
shall be continued at expense of contractor until, in the 
opinion of the engineer, enough evidence exists that at 
least three-fourths of all bars fulfill requirements. 


All finished members taken for testing shal) be paid 
for at cost price, less its scrap value, if fulfilling re- 
quirements of specifications; if not, the contractor 
shall not be paid for them. 

Final Test. On completion of the structure, the 
bridge shall be subjected to the following test: two 
coupled consolidation engines shall run on the bridge 
at a speed of 15 miles per hour, and when the leading 
engine is over the center of the bridge both engines 
shall be reversed ard no permanent change shall take 
place. 

The bridge shall then be fully loaded with engines of 
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Fig. 7.—Half Cross-Section of Superstructure. Fort Madison Bridge, 


adjustments, must be of sufficient strength to break 
the bar to which they are attached. 

Specimens. The Contractor shall furnish complete 
facilities for inspection of material, and workmanship, 
small specimens for testing of material and also the 
necessary labor shall be furnished by contractor with- 
out charge, when called for by the engineer or in- 
spectors, Inspectors will be retained by the Railway 
Company with full power to reject all work or material 
which does not in every way conform to the letter and 
spirit of the specifications. 


Mill Testing. All material shall be inspected at the 
mills where it is rolled. 

Test specimens shall fairly represent material to be 
tested, and shall not in any way be worked on to alter 
quality before testing. They shall be cut whenever 
practicable so as to retain two opposite sides as they 
come from the rolls. Bars and rods shall be tested in 
full size specimens whenever small enough. 

Regular bending specimens shall be taken, one for 
every tensile test. They should have rough edges 
planed off, and shall be duplicates of, and cut from the 
fame originals, as tensile tests for the same material. 

Tests shall be sufficient in number to fairly repre- 
sent, in the judgment of the engineer, the material to 
be inspected, there shall however not be more than two 
full tests. i. ¢., two tensile and two bending specimens 
for every 20 pieces in the order. 

The passing of any material at the mills shall aot 
prevent its subsequent rejection: if found defective 
after delivery, such material shall be replaced at the 
expense of the contractor. 

Testing Finished Members. The engineer or his in- 
spector shall from time to time as the work proceeds, 
select, from the finished material,full sized members for 
testing to destruction. 

Of eye bars or rods so selected, there shall not be 





the above class, and after remaining under this load 
for five minutes shall be found not to deflect more than 
itso of its length, and, upon the removal of the load 
shall return to its original camber. 

All truss pins and purely tension members, except 
top laterals, sway rods and counters, are made of 
the low steel, ‘‘that may be substituted for iron ”’ 
as specified. This steel was manufactured and 
rolled by Carnegie, Phipps & Co., at Homestead and 
Pittsburg, Pa., and is very uniform. Ductility tests 
both in small specimens and full sized bars were in 
general better than required. The following is the 


record of an average full sized 6x 1% in. bar. Open 

hearth steel. Broke in body of bar. Fracture 

silky. 

Ultimate strength per square inch...... Sbot cctene See 

Elastic limit = ng Ww ola seedcaenbone 34.094 

Per cent elongation in 12 lns........-.---.seeeeeeee 36.6 
= = Ge cttt ~~ echek sisteses 10.8 
“ reduction of in ares at fracture........ 46.8 


On account of being more quickly obtained, the 
webs of the floorbeams and stringers are of low 
steel manufactured and rolled by The Steel Com- 
pany of Scotland. They are of the same material as 
that used in the Forth bridge; a material which is 
more reliable in its ductility and uniform good 
quality than the average irou that can be obtained. 

Fig. 7, a half cross section of one truss, illustrates 
the manner of providing for both railway and 
wagonway. 

For the railway there are four lines of stringers ; 
two main, almost directly under the rails, figured 
for the full load ; and two outer, figured for one- 
half the full load, to act as safety stringers in case 
of derailment. 
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There is an inner guard-rail of iron and an outer 
one of wood protected bya 3 in. x 3 in. x %& in. square 
root angle irou. 

The wagonway is raised 27 ins. above the top of 
rail, and is of 2 courses of oak plank laid on 4 ins, . 
10 ins. oak stringers, 18 ins. apart, running trans- 
versely to the bridge axis. These are in turn sup- 
ported by 2 iron stringers, extending over one panel, 
The inner one rests on the main floor beam just 
insid of the post, and the outer upon a bracket 
fastened to each post. 

The top and bottom flanges of the bracket are 
riveted to the post, and the tension of the top flange 
is transferre i to the main floor beam by a long bolt 
with a nut at each end, as shown. 

To prevent horses seeing the train, a fence is built 
between the tracks, formed of %{-in. slats set at such 
an angle as to present the least resistance to the 
wind, and yet act as a screen. 

Quantities.—The following is a statement of the 
total quantities of material used in the bridge 
piling, 75,000 lin. ft. ; timber, 2,456,000 ft. B. M.; iron 
exclusive of spans 260,000 lbs.; masunry, 4,412 cu. yds.: 
concrete,3,440 cu. yds.; rip-rap,8,297 cu. yds.; iron and 
steel in superstructure, 5,289,971 lbs. 

Below are the number of pounds of iron per M. ft. 
B. M. timber, used in various kinds of work. They 
include all the various kinds of iron required, ex 
cept that in the pneumatic caisson. No shafts or 
pipes are included. 

Pneumatic caisson,notincluding crib - - 
Cribofpneumaticcaisson - - - 
Grillage - ay. oe ae ye - : 
Sand crib pull oa - - - - - 

The total cost of the bridge will be $600,000. 

The contractors for the substructure were Sooy 
smith & Son with Mr. J. E: WILLARD as Superin 
tendent, to whose ability both as a contractor and 
engineer, the writer takes pleasure in acknowledg- 
ing his indebtedness. 

The superstructure was furnished and erected by 
the Union Bridge Co., with Mr. CLARK GRANT as 
Superintendent. 

Thanks to the careful management of these 
gentlemen, there were no fatal nor totally disabling 
accidents during the entire construction of the 
bridge, 

The first pile in the permanent work was driven 
March 16, 1887, and the first train crossed over Dec. 
7, 1887. 

The assistant engineers were Mr. J. G. GILCHRIST 
and Mr. J. D. HutcHrnson, C. E. 
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The Graydon Steam Heating System for 
Street Cars, 


This system, which was successfully used for 
heating railway cars on the Vandalia line last 
winter, has been modified for use on street cars. 

A cylindrical reservoir covered with non-conduct- 
ing material is placed under the car seat, and is 
partly filled‘with water containing a large amount 
of salt. This reservoir is connected with the steam 
generator when the charging is done, and when 
the pressure and temperature in the reservoir are 
practically the same as in the generator, the connec 
tion is severed and the car is ready forits run of 
from one to five hours. A pipe enters at the lower 
side of the reservoir, continues upward spirally 
and makes its exit through the upper part. The 
part of this pipe above the water line is perforated 
to permit the entrance of steam, which is conveyed 
through a circuit of radiating pipes back to the 
reservoir. The flow of steam is regulated by valves, 
There will be a constant circulation so long as the 
temperature of the water remains above 212° Fah. 

A small stationary boiler at the end of the line is 
sufficient to furnish the steam required, which Mr. 
GRAYDON estimates at 90 Ibs. for heating one car 
ten hours. Assuming that a pound of coal evapo- 
rates 9Ibs. of water, the coal consumption would be 
10 Tbs., an average of 1 lb. per hour. This system 
heats the car uniformly, occupies very little space. 
is entirely out of the way of the passengers, and is 
said to have given excellent satisfaction where it 
has been tried. 

OO 
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Two other inquirers in fegard to “ how to obtain 
&@ position on the Panama Canal ”’ are referred to 


our last week’s issue for an answer; and for that 
matter, perhaps this week’s will also be instructive. 
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CORRESPONDENCE. 


Makers of Fine Barometers. 


ALBANY, N. Y. May 28,1888. 
EpITOR ENGINEERING NEws: 

In answer to the query in your issue of May 2: 
J. &H.J. Green of New York, make many fine me- 
teorological instruments for the U. S. Signal Ser- 
vice and for others. I have used an aneroid baro- 
meter of these makers that was very handsomely 
divided and finished. For extreme prescision, the 
constants of the instrument must be determined, 
the method of doing this is described in detail in 
JoRDAN’S or BAUERNFEIND’S Vermessungskunde, 
where mention is also made of foreign makers of 
repute. The microscope barometer of F. H. Reitz, 
of Homburg, is of fine workmanship and is ingeni- 
ously constructed. Yours truly, 

f HoRACE ANDREWS. 


Electrical Subways of Philadelphia. 


PHILADELPHIA, May 10, 1888. 
EDITOR ENGINEERING NEWS: 

The article on the “ Electrical Subways of New 
York City” which has appeared in recent issues of 
your valuable journal will be read with especial 
' . ' 
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Pig. 4. 
interest at the present time, in view of the renewed 
demand for the removal of overhead wires which 
hasbeen awakened by the numerous fatalities re- 
sulting from accidental contact with exposed con- 
ductors of powerful electric currents. As an ac- 
count,in this connection, of the subway ‘systems in 
use in this city would no doubt be of interest to 
many of your readers, I send you a brief descrip- 
tion of them with diagrams. 

Fig. 1, shows a cross-section of the conduit laid in 
1887 by the Electrical Bureau of the Department of 
Public Safety, and by several private telephone 
and electric light companies. It is constructed of 
creosoted hemlock 114 in. thick, the most usual di- 
mensions being 12x 12ins. with nine2% in. square 
ducts or compartments. These were originally 
filled up solid with pitch after the cables had been 
inserted. but as this prevented the withdrawal of the 
wires for repairs or renewal,the use of pitch has since 
been abandoned. Owing to the rude construction 
and generally rough surface of this conduit, cab le 
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are easily damaged while being hauled through the 
ducts. The wood-work is also occasionally ignited 
by “leaking”’ wires, the resulting smoke belching 
from the manholes in such volumes as to suggest a 
voleaniceruption. The joints are easily penetrated 
by gas, and explosions with earthquake accompani 

ments have resulted from this defect. In one in 

stance a cast-iron manhole cover 5~ 3ft. was blown 
skywards with such violence as to break several 
offending overhead wires as well as the windows in 
the vicinity. 

Fig 2,isa cross-section of the new conduit now being 
laid by a local telephone company. It also is made 
of creosoted wood, but is of somewhat neater con 
struction than the above described, the ducts being 
circular in shape, and possessing a smoother surface. 
A conduit of this description containing twelve 2 
in. ducts occupies a space 12* 15 in. Manholes about 
4ft.,6in.x3 ft. and 5 ft. deep are placed at the in 
tersections of streets and the wires thence conveyed 
to adjoining buildings. 

The cast-iron conduit, Fig. 3, was laid a few years 
ago by an electric light company. 
entirely satisfactory, ewing to 


It has not proved 
the entrance of 


moisture and gas through the joints, which are 
‘numerous, owing to the necessity of casting the 
A recently patented con 


conduit in short lengths. 
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{Our correspondent has admirably: supple- 
mented our description of the New Yerk sub- 
ways, and his description will no doubt be 
read with general interest.—Ep. Ene. News, 


Locomotive Fuel, 


EDITOR ENGINEERING NEWS: 

Has there ever been invented a practical device 
for obviating the nuisance of smoke and cinders on 
passenger trains’ Do you think the problem of 
preventing the nuisance referred to, with bitumin 
ous coal as a fuel, is worth the solving 

Do you think with our almost inexhaustible coal 
tields,, that petroleum has a chance to succeed coal 
as a fuel for locomotives 

Yours very respectfully, W. dF. 

|'’here is no difficulty in using petroleum as 
locomotive fuel, and it has been so used for 
years in Russia with entire success. The flue- 
tuations of price and uncertainty of supply 
exclude it from practical consideration in this 
country, unless for passenger trains, 
which the Pennsylvania and other roads have 
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Hexagonal Conduit. 
PHILADELPHIA SUB-WAY CONDUITS. 


duit, of which I send you drawings, appears to over- 
come many of the objections to the cumbersome 
constructions, which up to the present have been 
adopted chiefly on account of the cheapness of the 
material of which they are composed. Plates bent 
into a corrugated or fluted form, as shown, are ar- 
ranged in layers in such a manner as to render the 
whole of the interior space available. 


The divisions between the ducts are at no point 
thicker than the gauge of the plates which form 
them, so that twelve 3-in. ducts can be obtained 
within a sectional area of about 13x11 ins. Full 
particulars of this patent can be obtained from 
W. C. CRANMER, Civil Engineer, 719 Sansom St., 
Philadelphia. 

In contrast to the above mentioned design is the 
conduit shown in Fig. 4, formed of bored cedar 
logs. A cluster of twelve of these wooden tubes 
would need a space of 2 ft. 1 ft.6 ins. An illus- 
tration of this conduit appears on page 312 of ENnct- 
NEERING News of April 21. Yours truly, 

8. W. A. 


experimented, but not with such brilliant re- 
sults as to make its use on a large scale prob- 
able. It is well worth anyone’s while to solve 
**the problem of preventing the nuisance re 
ferred to’’—if he can. No one has yet done so. 
The extended smoke box is an attempt in that 
direction. Anthracite fuel seems the only 
effective preventative of smoke, except to use 
coke, as is done on a large scale in England. 
Ep. Ene News.] 


A Peculiar Wash-Out. 


DALLAS, Tex., May 18, 1888. 
EDITOR ENGINEERING NEWS: 


Isend you herewith views, showing effects of a 
curiously effective wash-out on the main line of the 
Gulf, Colorado & Santa Fé Ry., something like a 
year ago. 

The deluge swept away approach, embankments, 
track and bridges, depositing the fragments as 
shown in the views and the ground plan. 
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The bridges were first-class iron structures, hav 
ing been up several years. The rise of the river 
was so sudden and high that it apparently lifted the 
bridges without injuring the masonry. One bridge, 
the southern one (Figs. 3 and 4), was apparently 
floated almost intact about 200 ft. The two spans of 
the other (northern) bridges were rolled over and 
over: one span (Fig. 2) about 600 yds. from bed of 
stream, out on the prairie. Yours truly, 

Joun N,. Ostrom. 


(The views are a curious illustration of the 
terrifie foree of floods, even in alluvial rivers 
having banks similar to those shown in the 
views at normal siages of water; and they 
also well illustrate how easy it is to make in- 
sufficient allowance for floods in such rivers. 
Except for the wrecks in the foreground, one 
might easily assume that, while the founda- 
tions of the piers were insecure, the trusses 
carried on them would be safe from injury, 





A Peculiar Washout. 


except by failure of the piers, Yet it appears 
that not only did the water reach them, but 
reached them with such force as to carry them 
the great distances shown. ‘The span in Figs. 
3 and 4, evidently struck the ground almost 
intact. The ties, track and guard-rails then 
separated from the floor proper, and were 
earried over bodily toward the upper chord, 
the floor proper (which is chiefly iron) remain- 
ing near the lower chord, where it shows con- 
spicuously in Fig. 4, suggesting rather a fence 
in the cut as it doesin the photograph. The 
wreck shown in Fig. 1, was floated off to such 
a distance from the track (600 yds.) that nota 
sign of it is visible in the photograph, although 
the camera was pointed directly toward it. 
Naturally, it was thought best after this ex- 
perience to raise the grade, as shown in the 
temporary trestle.—Ep. Ene. News]. 





Round Timber Trestle, V., K.& Y. R. R. 





VANCOUVER, W. T., May 8, 1888. 
EpIToR ENGINEERING NEWS: 

I enclose a photograph of bridge No. 2., now buiid- 
ingonthe Vancouver, Klickitat & Yakima R.R.across 
Burnt Bridge creek. The total length of the bridge 
or trestle is 662 ft.; greatest height, 65 ft.; bents 16 ft. 
apart. It does not differ from the average railroad 
timber trestle except in the plumb and batter posts, 
which are of round timber, cut in the vicinity, 
peeled, each post being one solid piece, of the full 
length required by the height. The foundation 
(mud) sills are hewn to a face 14 ins. wide and laid 
on a grillage of plank 4 ins. thick and 4 ft. wide, 
resting on hard gravelly soil, previously leveled to 
receive the plank. For the two center bents, 665 ft. 
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Fig. 2.—Wreck of North Span of North Bridge. 
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Fig. 4. Wreck of South Bridge Looking Toward the Track. 
A PECULIAR WASH.OUT. 


(The point of view and the location of the wrecks relatively to the track are indicated on the sketch plan by num- 
bers corresponding to the numbers of the cuts.) 
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ma creamer 


high, the bed of the creek was excavated to a level 
bottom, and planked throughout, or rat her floored, 
with 4in, plank, on which the mud-sills were laid. 
All sway-braces are of sawn timbers, in size suited 
to position and duty. 

The cost of the bridge (contract price) in detail is 

Round timber, per lin. ft., constructed, 9eta.; Sawed 
timber per M. B. M.. constructed, $23; Iron, per ib. 
ects. to Tets. Total cost of bridge, including founda 
tion excavathon, $2,400; $3.63 per It. 

This is a type of the bridges which will be built on 
this road. The abundance of round timber, of any 
desired dimensions, straight and sound, along the 
line of the road, secures great economy and strength. 
The item of posts and sills alone, if square timber 
had been used, would have cost 19 cts. per ft. for 
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The length of locomotive and tender is 41 ft. over 
all; its greatest width is 44ins. It has one driving 
wheel, 8 it. in diameter. All the wheels are of cast 
steel, with heavy steel tires shrunk on, and the 
tires will have two deep flanges, so that the wheel 
The cylinders are 14 
The boiler is 13 ft. long, 42 ins, in diameter, and has 
06 tubes 


cannot leave the rail. 12 ins 
The distance between the bottom and top 
rails is 16 ft. The cars are to be of steel and have a 
seating capacity of 100. It is expected that this lo 
comotive will be ready for trial by August | 

° ‘ 


Engineering notes that the report of the directors 


of the Great Central Belgian Railway for 1887 af 
fords some interesting data with respect to the 
working of the system. The directors state that 








Round Timber Trestle over Burnt Bridge “reek. 


Standard Type ot the Vancouver, Klickitat & Yakima R. KR. 


8,000 lin. ft., over and above the actual cost, or $1,520 
= 60 per cent. on the total cost of the bridge. 

If you care for it, I will send you a drawing of the 
bridge for publication, vr you can print the photo- 
graph enclosed, if you prefer. 

Yours truly, 
R. A. HABERSHAM, Engineer. 


{The engraving shows clearly the general 
type of construction, which is of course not 
only cheaper but better than sawed timber 
where suitable stock for the type illustrated 
can be found.—Ep. Ena. News.] 
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A LINE of railway in Ecuador built by an American 
Jast year under a contract with the Government, at 
a cost of $500,000 is said to have proved so satis- 
factory that an American syndicate has been formed 
and a contract entered into for a line from Qhito to 
the Pacific, a distance of 126 miles, Congress author- 
izing the Government to guarantee the interest on 
the investment. 


- * 


A DECIDEDLY novel locomotive is being con- 
structed at the shops of ALBERT RUSSELL & Sons, 
Newburyport, Mass., for use on the Boynton Bicy- 
cle Railway. The inventor of this brand new sys- 
tem, E. Moopy BoynTon, expects to attain a speed 
with his locomotive of more than 100 miles per 
hour. The railway has one track laid on the 
ground and another directly over it supported on a 
frame work. The locomotive and cars have wheels 
on the bottom and double trucks on top. By this, 
mneans the train “cannot possibly” leave the track, 
to attain which will certainly be in itself a remark- 
able achievement. 





favorable results have been obtained by the use of 
metallic cross-ties, the stability of the permanent 
way being perfect, while the cost of maintenance is 
sensibly less than that attending lines laid with 
wooden ties. The number of metallic ties laid down 
upon the Great Central Belgian system last year 
was (000. The results attending the use of steel 
rails, as compared with iron rails, upon the Great 
Belgian Railway, are also increasingly favorable 
The duration of the iron rails used upon the first 
establishment of the system was found not to ex 
ceed seven years. The use of steel rails was com- 
menced in 1869, and the number of steel rails taken 
up as being no longer serviceable has been inappre- 
ciable, except upon the gradient between Lode-lin- 
sart and Marcinelle. The directors sum the matter 
up by stating that since 1860, (6.24 per cent. of the 
iron rails in use have been taken up upon the com- 
pany’s lines, while the replacements of steel rails in 
the same period have been only 0.96 percent. The 
quantity of steel rails laid down upon the system 
last year was 1999 tons, as compared with 2296 tons 
in 1886. The quantity of iron rails used last year 
was 117 tons, as compared with 173 tons in 1886. 

We wish such results could be more nearly paral 
leled in American experience. 


ee 


A NOVEL method of loading steamers with refined 
oil will be introduced at the new refinery at Girard 
Point, near Philadelphia. Froma tank there will 
run to the Schuylkill a pipe line to load thesteamers 
with the refined oil. For this carrying trade, which 
it is proposed to bring to Philadelphia and which 
the officers of the company predict will be enormous 
in the next two or three years, the company is 
having remodeled a number of steamers. They will 
be exclusively for this traffic and will have tanks 
in their holds, into which the oil will be run through 
the pipe lines. Several of these large steamers now 





bet ween Bremen and New York 
in bulk will, atated, he 
and will sail up the Schuylkill tothe 


rnnning carrying 


the crude oil it is hartered 
company § hew 
wharves as soon as they begin active operations 


It is stated that arrangements have flnally been 
made between the Northern Pacific K. KR. ¢ and the 
Moss Bay Steel Co., of England, forestablishing ex 
tensive stee] works in Washington Territory. Work 


will begin soon. The iron company agrees to furnish 


traffic tor a branch line to the extensive iron mines 
take 
the works, which will wive en 


for several thousand men 


of the Upper Cle alum river. It will s year to 


construct iployment 


. 


rue cost of manufacturing steel rails at the Rogan 
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THOMSON steel works was in 187, according to Vr 


Scott, per ton of 2,240 lbs., as follows 
One ton of Bessemer pig ‘ Siku 
Converting ‘ Ls 
Blooming ..... ; 7? 
Finishing Lt 
1} tons of coke Le 
Estimated waste 13 per cent 4 (pe 
Total. $25.79 


Of this £22.70 is 
is for labor. 


for material and waste an} #4. 


The selling price is between £31 and #2 per ton 
The cost of steel beams, or structural iron is, on ac 
ceunt of 3% per cent. additional labor expense, $28.02 
per ton, and this Mr. Scott clai 
ton. 

The number of skilled laborers 
their average daily wages are as follows 


ms is sold at 84 per 


employed and 


Converting department 2 men $3.25 per day 


Blooming ®] 2#1ke 
Rail - 12% 34R 
Finishing 119 1. 


Average daily wages of all skilled laborers#2.58 
* 

THE elimination of grade crossings in Buffalo and 
the construction of a Union depot appears now to be 
an assured thing. Active preparations are being 
made by the recently appointed Grade Crossings 
Commissioners. A Terminal Company is being or 
ganized by agreement of all the lines entering Buf. 
falo (with one or two possible exceptions) to build 
the union station, pool the tracks, and arrange for 
their use by the various railways 

: ° 

It is reported by Superintendent HAsKINs that, in 
@ couple of weeks, work will be resumed on the 
Hudson river tunnel. On the New York side they 
have only succeeded in getting out about 900 ft 
while on the Jersey side one tunnel is out over 
1,800 ft., and the other one over 1,000 ft 
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Coming Technical Meetings. 


Master Car Buliders’ Association.—Next convention at 
Alexand: ia Bay, N. Y; commencing Jane l2 Secy., M. N. Forney, 
45 Broadway, New York City. 


Engineers’ Cilubof Philadelphia Pa.—Recular meet- 
ing, Jone 16, Secy., Howard Murphy. 112% Girard Ave. 


American Rallway Master Mechanics’ Association: 
—Noxt meeting at the Thousand Islands, N. Y.; June 19. Secy. 
Angus Sinclair, Chicago. 


Engineers’ Society of Western Pennsylvania, Pitts- 
burg, Pa.—Regular meeting, June 19. Secy., 8. M. Wick -rsham, 
Penn Building. 


Boston Society of Civil Engineers, Boston, Mass. 
~Regular meeting, June2. “Stony Brook Dam, Csmbridge 
Wa'er-Works,”” by W. 8. Barbour; “Quincy Dam,"’ by L. A. 
Taylor. Secy., 8. E. Tinkham, City Hall 


American Society of Civil Engineers, New York.— 
Regular me ‘ting, June 20, Annual Cooven ton at Milwaukee, Wie., 
commencing June 2%. Secy., John Bogart, 127 E. 2d St. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, July 2 Secy., Kenoeth Allen, 19 Deard rff Building. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
monthly mesting, Jaly 2. Secy,, Geo. L. Wilson, City Hall. 


Ohio Institute of Mining Engineers.—Summ r meeting 
at Logan, O., July 11, 12,13 Pres., W. H. Jennings, Columbus; 
Secy. R 8. W. itzel, Kit’ anining. 


Roadmasters’ Association of America.—Next meeting 
at Washingion, D. O., Sept. 11 Sccy., H. W. Reid, Weycross, Ga. 


We shall publish in our next week’s issue a 
general map of the United States showing in 
separate colors the new railways constructed in 
1887, the corresponding construction for 1886 
as per our last year’s map, and the con- 
struction to date for 1888. This map will be 
accompanied by a complete list of the new 
lines of 1887 and 1888, summarized by States 
and systems, and also by diagrams, showing 
graphically the amount of construction in each 
State and on each great system. In connec- 
tion with the editorial summaries, which will 
likewise appear, these data will give a clearer 
and more correct idea of just what has been 
done and is now doing in railway construction 
than ean possibly be obtained elsewhere, and 
we believe that tne record will come very 
close to absolute correctness, which is far 
from the case with the various statements 
which are rushed out immeliately after the 
close of the year. By waiting a few weeks 
longer, as we have preferred to do, it is possible 


to make the 1887 record historically accurate, 
while at the same time giving the latest track- 
laying to date, so as to afford, an indication 
of probabilities for 1888. Those desiring extra 
copies of this map will do well to order early 
as the supply is strictly limited. 

Tue data in regard to the Panama Canal 
which we were able to present to our readers 
last week, the first really definite evidence yet 
published, have been abstracted and discussed 
in hundreds of papers throughout the country, 
as most of our readers will have had opportu- 
nity to observe, a very full abstract having 
been sent out by the Associated Press. As a 
rule, the conclusions expressed by the daily 
press have been substantially our own, that 
the prospects for the completion of the canal by 
the present company at least, even under the 
lock system, were very poor. The Washington 
National Republican ,towever, while pleasantly 
remarking that ‘* Enarneerina News is an 
able and influential journa) for whose opinions 
we have as arule, great respect,”’ goes on to de- 
clare that “on the Panama Canal question it 
is utterly irrational ’’ and adds futher; 


The National Republican is not the champion of Les- 
seps orthe Panama Canal, It has no relations with 
either. But it would like to see fair play. The Pana- 
ma canal is one of the greatest pieces cf engineering 
of this orany age. Its benefits are not to be computed 
in dollars and cents: they will be world-wide and per- 
petual. The door was open to all and we’ did n« t walk 
in. Now, shall we continue to unreasonably belittle the 
French because they did walk in and begin the en- 
terprice which we neglected ? ENGINEERING NEws does 
not believe the Eiffel locks will be put in and does not 
believe therefore the canal will becomrleted. The Eif- 
fel locks are being putin at this moment, or prepar- 
ations made, which amounts to the same thing. 


The Republican should have gone one step 
farther, and remarked that the canal was be- 
ing opened at this minute, “or preparations 
made which amount to the same thing’. No- 
thing could be a better illustration of the 
worldly wisdom of Lesseps in wastefully con- 
centrating his expenditure on the canal proper 
and in persisting up to the last mov ent in as- 
serting that the sea-level canal was in a fair 
way for early completion, than the guileless 


way in which our daily contemporary forgets, 


all about the Chagres problem, the dubious 
water supply, and the vast amount of work re- 
maining to be done apart from the locks, and 
concludes that the only question is whether or 
not the locks will go in, and that as to them, 
‘* preparations made amount to the same 
thing ’’ as having them in place. 

It is hardly necessary for us to say that we 
have not the slightest disposition to throw 
cold water on the Panama Canal or any other 
great enterprise,—but we cannot ignore the 
fact that the Chagres river is not so consid- 
erate, 


THE close observer who watches the course 
of events in financial circles has reason to 
be continually astonished at the wondertul 
wealth producing power which exists at the 
present time, as evidenced by the enormous 
amount of capital continually being invested 
in permanent enterprises. About $50,000,000 
to $69,000,000 worth of bonds were sold by 
American railway companies during the first 
three months of the year, and it was thought 
thatthe surplus capital of the country had been 
largely taken up, so that future louns would 
be apt to go slowly for some time. But re- 
cently the Baltimore & Ohio loan of $7,500,000 
was taken by London capitalists before New 
Yorkers had eome down-town to business; 
the Canadian Pacific bond issue of about 
$15,000,000 was subscribed for in London ten 
times over; and the $24,686,000 of new Reading 
bonds, which were opened to the public for 
subscription on June 6, simultaneously in 


London, New York, Philadelphia and Bostoy 
were taken within a few hours with a Jarge 
amount of extra subscriptions. 


It is to be borne in mind that all thes 
bonds bore interest at low rates, 4 or 5 per 
cent. There isa great abundance of capita! 
whose holders are anxious above all else {oy 
safe and sure returns fora long term of years. 
The rates of interest tend downward as the 
supply of available capital grows greater, ani 
the opportunities for its protitable emy Joy. 
ment grow less. With this state of affairs 
there is no reason to apprehend any long ev 
tinued season of business dullness. Projec 
tors of honest enterprises which promise sy: 
returns, even though small, have no trout; 
in finding capital for their work and at such 
rates as make permanent and durable work 
cheaper than short lived and temporary 
structures, It is a fortunate fact, all things 
considered, that investors are so much in the 
majority over speculators, so that the bond 
market is active while the stock exchange is 
dull. The prosperity that comes from the 
furtherance of hazardous enterprises promis 
ing much and yielding little, brings soon the 
reaction of dull times; while the amount of 
capital engaging in enterprises for which 
there is an actual need can never be too great 
for the country’s prosperity. 

Tue Paris Temps gives some details of M., 
HERSENT’s great project for a Channel bridge, 
which can at least be read with interest a| 
though they may not be read with general ac- 
ceptance. M. HERSENT, we may note. is a 
very prominent French engineer and coutrac- 
tor, ex-President of their Society of Civil Enzi- 
neers and one of the great firm of contractors 
which undertook to build the Panama Canal 
some years ago, and then concluded not to, be- 
ing paid a large sum to cancel their contract. 
His great bridge, when built. will have 60 spans 
of 500 metres each (1640 ft.) or be some 18.4 
miles long in all; will be 50 metres above the 
sea; 4 tracks, with road and foot-ways; will 
contain 2,000,000 tons of metal and will cost 
$160,000,000, or ¢80 per ton; a price at which, 
by the way, if M. Hersent is prepared to take 
contracts generally, he can very easily mon- 
opolize the bridge-building of America and 
pay duties beside. The foundations are to be 
pneumatic of course, and the depth of water 
ranges from 25 to 39 metres; in a few places 
50 metres. Six years is allowed for construc- 
tion. 


The above cost amounts to $2,666,667 per span 
for 33,333 tons of metal perspan. The Forth 
bridge, which we may consider practically as 
three spans of 1700 ft.each (5330 rt, in all), with 
foundations only about half as deep, carrying 
only two tracks, and not quite so high above 
the water, contains about 50,000 tons, and was 
originally estimate1 to cost $8,000,000, or $1,500 
per lineal foot, while it will actually cost some 
$12,000,000 or $2,250 per lineal foot. M.HERsENT’s 
allowance amounts to $1,620 per lin. ft., and 
while there is considerable discrepancy in the 
weight (20} tons per lin. ft. against less than 
10 tons on the Forth bridge) it certainly would 
not be necessary to have any such difference 
in practice under the stated conditions; and 
bearing in mind that a large part of the cost 
of the Forth bridge is for special plant and fac- 
iliries, which are a heavy charge on the three 
spans but would not amount to much distribu- 
ted over 60 spans, the experience of the Forth 
bridge would rather seem to support than to 
controvert M. HersEnt’s conclusions. 





TuHat itis any longey beyond the resources 
of practical engineering to bridge the channe! 
we do not believe; practically speaking, we 
have only to multiply the Forth bridge by 20 
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and itis done. Whether it will pay is another 
question, but the Forth bridge is being built 
fora comparatively trifling traffic which is al- 
ready fairly well provided for, and assuredly 
there is much more than twenty timesas much 
traffic in sight between England and the Con- 
tinent as there is for the Forth bridge. At 
4per cent. the iaterest on $160,000,000 would be 
only $6,400,000; and at twice that cost, which 
would be a much safer figure to assume, the 
enterprise ought to be able to justify its exis- 
ence. 

It is stated that the project is soon to be sub- 
mitted to an ** International Technical Com- 
mittee’ and that then a concession will be 
applied for to the French and English Govern- 
ments. The consent of the latter will be hard 
to obtain. The “‘ national defense ” question 
will not be nearly so serious as with a tunnel, 
because a shot or two from any man-of-war 
would at once break communication, and this 
safeguard would be in addition to the termi- 
nal protection works in respect to which both 
bridge and tunnel stand on apar. Still asolid 
connection with the main land of any kind will 
be sure to meet with a good deal of conserva- 
tive opposition, besides that resulting from 
such sapient comments as an “ M .Inst. C. E.”’ 
sends to Engineering: 

“If this bridge, or any like it, be ever built, wos to the 
port of London: it and all other ports above the bridge 
would soon be abandoned .” 

Such nonsense can be compared only with 
the still more confident predictions that the 
introduction of railways would destroy the de- 
mand for horses, but there will be a good deal of 
it aired before a coneession passes through 
Parliament, and appalling pictures of the tun- 
nel seized and 100,000 men rushed over in an 
hour by working all four tracks in one direc- 
tion ,will be sure to be drawn. 

A discussion is going on in the English engi- 
neering journals which illustrates better than 
any direct evidence could, under what different 
conditions locomotives are operated here and 
abroad, especially in passenger service, and 
hence how valueless and misleading are the 
comparisons of fuel burned per train mile, 
which undoubtly averages higher in this coun- 
try. Here the great question is whether to use 
4-driver or 6-driver engines for passenger ser- 
vice, and many roads are using the heavier 
type, while no one thinks of using the single 
axle type, a dozen or so engines for specially 
fast service and light trains and grades ex- 
cepted. In England the question now raging 
is whether ‘single or coupled locomotives ”’ 
are best for general service. Some roads pre- 
fer one and some the other, and The Engineer 
lays down the law that ‘‘ so long as the maxi- 
mum hauling effort of a locomotive does not 

exceed 4 tons, single driving wheels will an- 
swer well. Ifthe pull exceed 4 tons, then the 
wheels should be coupled ’’. 

Precisely what The Engineer means by 
“maximum hauling effort’ is not ‘apparent; 
but if it means whatit savs, the maximum 
hauling effort which the standard type of 4- 
driver “‘ American ”’ engine, 17 x 24 ins. eylin- 
ders, is up to is about 6 tons, and it is found too 
light for our express service, while the light- 
est “American” engines now in use, 14x 24, are 
equal to a pull of 5 tons, although of course 
not at high speed. At high speed, however, 
no engine is equal to a pull of 4 tons or 3 tons, 
nor is it required, the average traction at 50 
miles an hour with trains of 9 or 10 cars weigh- 
ing 300 to 350 tons being only 2809 to 3000 Ibs. 

The Engineer, on the whole, leans to the sin- 
gle type, up toa maximum grade of 0.4 per cent 
with 130 tons behind the tender at an average 
speed including stops of 44 miles per hour. The 
last is very high speed, which few lines here 
can even attempt to touch because of grade 





ENGINEERING NEWS 


crossings, passages through towns, etc. If we 
were able to make such speed otherwise, our 
trains would certainly be lighter, because they 
would have to be. We are not claiming now 
any superiority of practice in either country, 
however, but simply pointing out how differ- 
ent the conditions are. 

Our surmise in discussing ‘Natural Gas and 
Oil’, in our issue of April 14, that the supply 
must be a strictly limited quantity, and that 
perhaps the greatest benefit from it in the end 
would not be the direct saving of fuel from 
burning it, but the stimulus it would give to 
the introduction of artificial fuel gas, is in a 
measure supported by the last report of the 
great “Philadelphia Company’”’, of Pittsburg. 
They do not say in so many words that they 
have any reason to fear early exhaustion of 
the supply, but actions speak louder than 
words in such matters, and they do say: 

“The prodigious growth of this business has caused 
the managers of your company to anticipate the time 
when they will be compelled to supplement the natural 
supply by the addition of manufactured gas. and they 
have united with the “Fuel Gas & Electric Engineer- 
ing Company” Limited, of Pittsburg, in experiments to 
secure the best results, thereby acquiring for the Phil- 
adelphia Company the right to the exclusive use of the 
Fuel Gas Company’s system in Allegheny county.” 

The income last year was $1,901,703 against 
$1,500,161 the year before, with expenses of 
46.65 per cent. (35.60 per cent. ex rents) against 
65.65 per cent. (55.75 per cent. ex rents) a year 
ago. It is apparent, therefore, as we said 
formerly, that ‘“‘even when gas is obtained for 
nothing from a hole in the ground there is a 
good deal of expense attending the mere hand- 
ling of it’’. As one item, the pipeaze. now 
covers 654 miles, all but about 256 of which is 8 
to 30ins. diameter, against 412 miles a year ago. 
The number of wells has increased from 62 to 
112, and the dates of drilling these wells are 
significant, viz. 


1878 1882 1888 1584 1885 18°6 1887 1888 (3 mos.) 
1 1 5 7 4 30 41 13 


A steady increase of supply is necessary for 
the increased demand but hardly to the ex- 
tent of ajump from 62 to 112 wells. Weshould 
be compelled to suspect that the endurance of 
the supply was dubious even if the company 
did not confessas much. We can only hope it 
will last a long time and that the artificial 
substitutes will effectively take its place and 
become universal. 


WE learn that the statement which has been 
quite extensively copied, and among other 
places appears at the bottom of p. 490 of Mr. 
WELLINGTON’s “Economie Theory of Railway 
Loecation”’, that the heavy pile-driver car of 
the Georgia Central Railroad is able to drive 
piles to 18 ft. below the rails, is not true. The 
company at one time had in use an arrange- 
ment for splicing the guides to enable it to 
drive to 18 ft. below the rails, but it was not 
altogether satisfactory. The pile driver now 
in use on that road does not work on the drop 
principle at all. Itisa steam driver, and the 
blow is struck by the piston, to which the 
hammer is attached. The cylinder in which 
the piston works is mounted on a frame which 
slides up and down the pile-driver guides. 
When the machine is at work this frame rests 
on the head of the pile and follows it down as 
driven. It is of sufficient length to reach 
about 8 ft. below the rail and this is the verti- 
eal limit of work, but piles can be driven on 
either side at a distance of 18 ft. from the 
track. 


_ Tue article on Siberia, by Mr. Geo. Kennan, 
in the current Century Magazine, gives some 
interesting details about this vast and little 
known area, which have a direct bearing on 
the vast project for a 5,000 mile railway across 
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it, which we noted last week, later reports in 
regard to which are that the first division of 
2,800 miles is to be speedily begun, and that 
the total cost of line is estimated at 400,000,000 
roubles. The par value of the rouble is 75 ets., 
which would make the average estimated cost 
$60,000 per mile, but the depreciated paper 
rouble, in which the estimate is probably 
made, has a value of only 50 cts., or less,which 
would make the estimated cost $40,000 per 
mile. As Mr. KeENNAN puts it in his article, 
Siberia is large enough to put down the whole 
United States within it intact, and still have 
room around the borders for Alaska and the 
whole of Europe, except Russia, with 309,000 
sq. miles to spare. Its western end extends 
as far south as Cuba, and the most northerly 
portion of its southern boundary is not much 
farther north than London. Like all areas 
situated far from the sea the extremes of 
winter and summer temperature are great,but 
‘‘in the fertile and arable zone of southern 
Siberia, which is a belt of country 400 or 500 
miles wide, there are a dozen towns which 
have a higher mean summer temperature than 
London, and the average of the whole belt 
is 6° higher than the average of England”. 
Mauy further details as to the agricultural 
wealth of this region are given, which we 
cannot attempt to abstract, especially as 
everyone ought to read the article for himself; 
but they certainly seem enough to prove that 
the great railway project isa sound one from 
a merely commercial standpoint, while its ef- 
fect in opening up the whole of Asia to 
modern civilization would certainly be great. 
The recently opened 885 miles of line to 
Samarcand, in southwestern Siberia, will, in 
itself, have no slight tendency in this diree- 
tion, since it brings the railway close to the 
western frontier of China. That Siberia is 
even now anything but given over to barbar- 
ism is evidenced by the fact that at Tiumen, 
the principal forwarding point for exiles, 
pearly 2,000 miles east of Moscow, there is a 
technical school, *‘similar in plan to the In- 
stitute of Technology, in Bostcn ”’, which com- 
pares with it not unfavorably in buildings and 
equipment, and it is not a Governmental insti- 
tution either, but was founded by a private 
citizen. 


WE have received in all $78 in seven sub- 


scriptions for the family of the late W. R. 


Kutter, of Berne, Switzerland, author of Kut- 
ter’s formula and conductor of the extensive 
bydraulic experiments on which it rested, viz: 
Jobn C. Trautwine, Ir... ...cccccccccccccessees , 


$2 
Rndolph Hering....- «---eee- cece ceeeeec cece 20 
ins ch cscvdcecesnecnnscaccecde 5 
SOR TE, TMOG soc c.cc eve ccctsccccescs sess 10 
Frank 8S. Hart.......---- 3 
ge ®., Fonning.---------- 10 
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We hope the engineers of the country will 
open their hearts and their pocket-books a 
little wider, and shall expect them to. ‘This 
is really a deserving case from every point of 
view, and it should not be forgotten that every 
subscription is doubled or tripled in effect by 
the fact that the money is given hereto be 
spent in Switzerland. Some little recognition 
of eminent and faithful services to the cause 
of science is a graceful act in any case, but 
when it relieves real necessities in addition, it 
is one which every engineer who is fairly 
prosperous himself should regard as a duty as 
well as a pleasure. 


Reports from Nicaragua abstracted else- 
where show that the surveys are completed, 
and with “favorable results.’’” When there is 
something more definite we shall hope to 
present it to our readers. Other reports state 
that four miles more of slack-water naviga- 
tion in place of excavated canal have been 
secured, leaving only 36 miles of canal proper. 
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Good and Bad Standards. 


The Master Car Builders’ Assoctation,which 
holds its annual convention next week, has 
become a most important body, whose real 
character is hardly indicated by its title. Un- 
like the Master Mechanics’ Association, 
which holds its meeting the following week 
and confines its proceedings almost wholly to 
the discussion of ‘technical questions, the 
Master Car-Builders’ Association has as its 
chief excuse for being the great practical 
question of regulating the vast system of 
freight car exchanges, which involves great 
interests, and indefinite opportunities for 
controversy and dispute which the M. C. B. 
Association has done much to lessen. 

The work of the Association to this end 
takes two forms. The first is the direct one 
of formulating rules for the interchange of 
cars, which are revised each year to meet 
changing conditions ard advancing experi- 
ence, and which now include a list of 31 well 
studied rules which provide for every ordinary 
possibility. The rules, when formulated, are 
not binding unless accepted by each company, 
and formerly a good deal of trouble and con- 
fusion used to arise from companies saying 
that they ‘‘accepted the rules except’? such 
and such a one that did not happen to suit 
them. But this was put an end to three years 
ago bya clause stipulating that acceptance 
or rejection must be as a whole, and no such 
exceptions should be valid, and practically 
acceptance of the rules is obligatory on every 
company as the only escape from endless dis- 
pute, and possibly, now that the official char- 
acter of this work is so well established, a 
refusal to interchange cars atall. Naturally, 
the companies, are careful to ensure that 
they have a voice in the formation of the 
rules. 

The second mode of facilitating interchange 
has been by the establishment of standards 
for various parts of cars. Except for the 
practice of interchange there would be no 
particular motive for seeking uniformity of 
practice, and each road would be left in peace 
to follow its own notions, as they were any- 
way until ten or fifteen years ago. But it is 
obvious that, with cars going anywhere and 
everywhere all over the country, so that on 
many roads more than half the cars are for- 
eign, and with many cars away from home for 
months or years together, not only was the 
expense of repairing them greatly enhanced 
by irrational diversity but the dangers to 
trainmen in coupling and handling cars were 
also much enhanced. Diversity went so far, 
for example, that the Erie read kept regularly 
in stock, and probably still does, 46 different 
forms of draw heads, of 20 or 30 different 
widths and depths and lengths, for which 
there was no other reason or excuse than that 
each car-builder was following his own 
notions regardless of all others. A like di- 
versity existed in axles, trusses, journal boxes, 
brake-gear and what not, so that to avoid 
endless trouble and expense, tens and hun- 
dreds of tons of foreign castings were kept on 
hand, of all sorts and descriptions, to repair 
the appropriate cars as they came along. 

But, as is natural when confronted vy such 
senseless irregularity, the Association has 
been led in some respects to go too far, and in 
one at least of its standards is probably doing 
positive harm. The tendency has so far been 
unbroken, whenever a standard was estab- 
lished at all, to establish only one standard 
for the entire United States. In some cases, 
as notably for the height of the drawbars and 
automatic couplers, this is inevitable. The 
standard must be absolutely uniform and 
general, or itis nostandard at all; but in other 
cases, while it is perfectly natural to say, as 
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has been said in all cases, ““Come, let us have 
done with this senseless diversity in axles and 
drawbars and brake-shoes, and have only one 
form of each on the continent’’, it is more 
than questionable whether it is either sensible 
or wise to do so. It is hardly sensible, be- 
cause absolute agreement for which a _ ne- 
cessity is not apparent is practically impos- 
sible; and it is certainly not wise whenever, 
as in the case of axles, some limited range 
of choice is desirable to suit the different 
conditions. Every desirable end is as fully 
accomplished in a practical sense by reducing 
dozens or hundreds of diverse forms to two or 
three, from which any one is at liberty to 
choose, as to attempt to make every one ac- 
cept one standard or none. In the first case, 
agreement within the limits of choice allowed 
is practically certain; inthe other case, as the 
experience of the Association has abundantly 
proved, it is practically impossible. 

Of the standards adopted by the Association, 
there is a long list which are thoroughly good 
and necessary, because for them uniformity 
of practice is the first essential. The most 
important of these is the latest one, the adop- 
tion of the ‘“‘Janney type’’ of automatic 
freight car coupler. The Association cannot 
be said to have distinguished itself particu- 
larly in its handling of the great coupler 
question, since it was in a measure forced into 
its final action by the furmation of an outside 
Committee, representing some 30,000 or more 
miles of line, which proposed to settle the 
matter independently of it,and but for this 
outside action the Association would perhaps 
have delayed its own much longer; but it was 
a question involving many difficulties, and the 
considerable delay was excusable, while the 
final outcome was all that could be desired. 
Next in importance and value, perhaps, are 
the standard dead-blocks (adopted 1882, and 
modified 1884 and 1886); the standard distance 
between backs of car-wheel flanges, 4 ft. 53 in. 
(1883, with a} in. variation either way in 1885), 
and a series of freight car standards aimed at 
the protection of train-men (1879) fixing the 
position of brake-shafts and attached parts 
and the position and form of the steps, ladder, 
grab-irons and running board on top of the car. 
Still more important was the fixing the height 
of freight car draw-bars at 2 ft.9 ins.from top of 
rail tocenter of draw-bar,which has almost put 
an end to the extreme diversity which before 
existed, and would have done still more to 
that end except that the important question 
of whether the measurement was to be made 
when the car was empty or loaded was left 
unsettled until 1884, many roads having ad- 
hered in the meantime to diverse practice, as 
they still do. A standard height for passen- 
ger draw-bars, 3 ft., was also early adopted, 
and has been fairly well observed. All these 
standards were highly important for safety 
and evonomy of operation. Others of great 
importance for shop economy, in which ab- 
solute uniformity was likewise highly impor- 
tant were the standard (Sellers) system of 
screw threads (1872), the limit gauges for 
round iron (1883; allowing only .01 to .02 in. 
variation instead of the wide variations which 
had before been common); and a set of nine 
standard wheel and axle gauges (1882). 


Still other standards of a less important 
nature, but which in their tendency are wholly 
good are a system of lettering “line cars” 
(1884) and a considerable list of standard di- 
mensions for freight draw-bars, not extending 
to the point of a standard type of non-auto- 
matic draw-bar, which would have been al- 
most hopeless, but doing a good deal towards 
it, and greatly simplifying repairs. 


In all, this makes a list of 15 standards 
which have accomplished great good already 
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and are likely to accomplish still more, and 
which are not likely to ever need any impor. 
tant modifications because of differen: future 
conditions. To this might fairly be added 
the practical establishment of a standard type 
of freight train-brake ; the most thoroug} and 
valuable piece of work which has ever been 
done under the auspices of the Association 
since it was done not simply by resolution 
and vote, but by a practical demonstration jp 
un exhaustive series of experiments of 
was and what was not good practice. 

But good as these standards are, it stil] 
remains true that quite a number of them are 
more honored in the breach than the obsery. 
ance, and of a much shorter list of more 
dubious standards this is still more emphati. 
cally true; of some of them it may even jp 
hoped that it will continue to beso. The As- 
sociation lays its standards somewhat as ay 
ostrich lays its eggs; lays them in the sanq 
and leaves them thereafter to take care of 
themselves, without further oversight. N, 
human beiog knows to what extent each of 
these standards isin use, even approximately. 
Some are known to be very little used, and 
some to be very widely used, but if regulary 
reports were collected of the extent to which 
each were used, or neglected, and the reason 
therefor, as might easily be done and is plain- 
ly desirable, there can be little doubt that 
ii would lead to modifications of some of the 
standards and perhaps to the entire abolist- 
ment of others. 

For example, there are probably in use to- 
day in the United States and Canada 20 or 30 
different forms of brake-shoe and brake-head: 
perhaps twice that number if we count all 
those as different which will not interchange 
with each other. The appropriate committee 
readily agreed on three different forms, and 
finally on two, as preferable to the others, nor 
ean it be reasonably claimed that either had 
material advantages over the other. Had the 
Association standardized each of these, and 
left every one free to choose between them, 
there is no reasonable doubt that roads using 
no one of them would speedily have accepted 
one or the other, since they would otherwise 
have been in a small minority, while no road 
would feel it a hardship to keep a small stock 
ofeach standard in hand for repairs. This 
was not done. The effort to agree on only a 
single standard was pushed until finally a two- 
thirds vote was obtained for one (the Christie). 
But this does not mean that the very roads 
which voted forit will use it. On the contrary, 
some of the largest roads have other styles in 
use in immense equipments, and have not and 
will not change. Hence, those using the 
“standard” are and are likely to remain in the 
minority, and this unauthorized diversity will 
encourage still more of it. That this is true is 
proved by experience with four much older 
standards; the standard journal box, journai 
bearing, and journal box pedestal. They have 
been in force since 1874, but they are still very 
far from being in general use. The journal 
bearing is making very good progress in that 
direction, but the pedestal and box are much 
varied from. 

The same is still more true of the *‘standard 
axle’’, 3} x 7 ins. journals, adopted in 1873. 
It was the result of a compromise between 
those who wanted a largejournal and those who 
wanted a small one, and it suited neither per- 
fectly. It is decidedly too small for many of 
the heavier modern cars, which have 4 x8 
journals quite generally, a size actively urged 
as a standard for all cars in 1872-3. On the 
other hand, it is quite certainly larger than is 
necessary for some ‘of the cars built for 
lighter service to-day, and even if it were not, 
practical agreement on any large axle is 
impossible when smaller sizes answer very 
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well. Had a large, a small, and a medium- 
sized standard been adopted in the beginning, 
one or the other would by this time be in 
universal use. Every practical end would 
have been subserved, and by survival of the 
fittest a single standard might in time have 
resulted if it was in fact desirable. It is more 
than doubtful, however, if it is desirable. It 
is to be remembered that the weights and 
loads of cars differ greatly. On some roads 
and for some cars heavy loads are almost uni- 
versal; on Other roads they occur so rarely 
that they need never be provided for, and 
thereis something very absurd to engineers in 
even attempting to enforce uniformity in car 
axles carrying such different loads as 10, 15, 
9), 25 and 30 tons, when there is room for 
legitimate difference of opinion as to the 
proper size for any one load. Far better and 
more practical it would be to have three 
standard sizes of axles, and allow every one to 
choose between them according to his require- 
ments or his notions. 

Finally, the standard wheel tread (1886) dif- 
fers from all the other standards in being an 
attempt, not to average past practice but to 
change it, by using a sharper corner radius, 
and so approximating the wheel tread more 
closely to the form of the rails. It is more 
than questionable if it is desirable to do this 
even if it be possible. A committee of the 
American Society of Civil Engineers has the 
matter under consideration and will shortly re- 
port, so that we will not attempt now to dis- 
cuss the matter, but in shortening the radius 
of the fillet or inner corner of the flange from 
the } in. or more which was previously most 
common to 2 in. (some urged 4 in.) we suspect 
that the Association has done positive harm, 
besides wasting its energies in an effort ata 
“fit ’’, which even if secured lasts only a few 
months. All that is really necessary, in 
all probability, is that the fillet radius shall 
not be less, and preferably considerably 
larger than the corner radius of the rail. 
The contrary should have been made clear 
before definite action was had in regard to it. 

But there are few men or bodies of men 
whose actions are always or in all things wise, 
and the good which has been done by the 
M. C. B. Association so vastly outweighs the 
bad or the doubtful that there is probably no 
voluntary organization in this country which 
can point to so honorable a record. 


ee 


PERSONAL. 


J. J. Casey, Master Car-Builder of the Mis- 
sissippi Valley R. R., at Vicksburg, Miss., has been ap- 
pointed Superintendent of Motive Power of the road, 
to succeed E. D. Epwarps, who has resignod. His 
headquarters will be at Memphis, Tenn. 


W. F. Ranpatu, of Oneida, N. Y., has been 


appointed Engineer and Surveyor forthe corporation 
of Gloversville, N. Y. 


Henry L. Co.iier has been elected Superin- 
tendent of the Atlanta & Florida railroad, which is now 
oven for business from Atlanta to Culloden, Ga., 76 
miles. Mr. Contrer has been Chief Engineer of the 
road since its construction begun. . 


Jay Goutp has been on a tour over the north- 
western lines of the Missouri Pacific system and reports 
of his serious illness while on the trip have been widely 
circulated, It is probable, however, that the rumors 
have small foundation in fact. Mr. Gouup’s health isa 
favorite subject for stock jobbing romancers. 


Wiiuiam L. Baker, Superintendent and En- 
gineer of the Detroit Bridge & Iron Works, died on 
May 28 at Detroit, in the 38th year of his age, after a 
gradual failure of health for the past three years. He 
was a graduate of Troy in the class of 1871, and almost im- 
mediately entered the service of the company in which he 
continued to his death. He was married in 1879 and 
leaves a wife and two children, as well asa host of warm 
friends in all parts of the country. Active, capable and 
energetic, his administration was not only successful in a 
business point of view, but made him known as an indi- 


ee to a large circle which will sincerely mourn his 
8s. 
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Boiler Explosions in 1887. 





The following summary of English boiler explo- 
sions for the last 15 years and the details of explo- 


sions in 1887, which follow, are taken from Engi 
neering : 
Number of Number of 


Number of Persons 


Ye Persons 
wane Explosions. _ Killed. Injured. 
1873 78 57 85 
1874 76 77 198 
1875 68 81 142 
1876 6e a 110 
1877 44 M4 75 
1878 46 47 S44 
1879 wD 38 58 
1880 31 71 83 
1881 3B 41 51 
1882 38 38 45 
1883 39 21 41 
1884 ® 3 48 
1885 38 30 he 
1886 36 31 70 
1887 36 24 42 


Remembering tuat the number of boilers in use 
has been steadily increasing,the continued tendency 
to improvement is very notable. 

Besides the 36 boiler explosions for the year 1887, 
which appear in the table, there were 21 explosions 
of heating appliances, etc., not strictly steam 
boilers, resulting in 17 deaths and 8 injuries. 

Of the 36 explosions occurring in 1887,8 of the 
boilers were used on ships, 5 on farms, 3 in col- 
lieries, 3 in iron works, 3 in spinning mills, and the 
remaining 14 in various places. 

The causes of explosion were : Faults of construc- 
tion which may be detected before starting, 8 failures, 
including 3 from weak tubes, 3 from seam rips or old 
cracks, 1 from weak box and 1 from bad repair; 
faults of inspection 14, including 11 from external 
and 3 from internal corrosion ; faults which may be 
detected by attendants 14, including 5 from low 
water, 5 from salt and scale, and 4 from over pres- 
sure. 

Of the 21 vessels, not properly steam _ boilers, 
which exploded, 9 failed from over pressure, 4 from 
scale, 2 from external corrosion, 2 from bad pipes, 
and the others from various causes. 

The types of boilers which failed were Cornish or 
Lancashire, 9; plain cylinders, 4; multitubular, 8; 
small vertical, 9; marine, 5, and Rastrick, 1. 

niloesesopcaele AR aincisatrihecioeesan 

ADVANTAGES OF DIFFERENT STREET PAVEMENTS.— 
The following is from the report of WM. STEYH, City 
Engineer of Burlington, Ia.: Granite block ; Service 
very good, durable, needing little repair, free from 
dust, very noisy, slippery when worn, especially on 
steep grades. Cost per square yard #4.00.—Asphal. 
tum : Service very good, free from noise and dust, 
but not very durable in our severe climate, and ex- 
pensive to repair. Cost per square yard, 33.00-—— 
Wood block; Service very good during the first 
three years, free from noise and dust, but unhealthy 
after the wood begins to decay. Cost per square 
yard, $1.50.—Brick; Service very good, durable, 
needinglittle repair, free from noise and dust and 
easily repaired, but slippery on steep grades. Cost 
per square yard, $1.65.—-Macadam ; Service reason- 
ably good, but very muddy in wet and dusty in dry 
weather, needing constant repairs where traffic is 
heavy. Cost per square, yard 75 cents. The following 
is the approximate cost of the above mentioned 
pavements per foot front exclusive of cost of curb: 


Grmmbbe. occ cccccecccceses S6hnduesed co ones eanecended $12.00 
Asphaltum. .....-....+-.+- Oo meee ee rece ccreseetsceece 9.00 
Wes cedesecwsses 4.50 
DEE. ccbencesswses 5.00 
Macadam 2.65 





sree inclines nae 

A snow tunnel has been cut through a big pile of 
snow which slid off the mountain between Ouray 
and Silverton, Colorado, last winter which, it is ex- 
pected, will last allsummer. It is 200 ft. long with 
open approaches cut through thesnow bank for 


about 100 ft. and is under more than 50 ft. of closely 
packed snow. 

It is said that ruins of great magnitude and inter- 
est have been discovered by a surveying party near 
Janos, in the State of Chihuahua, Mexico. A row 
of dwellings extends for miles, built up in terraces 
with solid masonry. The front walls of these houses 
are of hewn stones, carefully cemented together, 
while the backs are built into the sides of the 
canyon. These ruins are remarkably well preserved. 
In another place,on the top of an isolated mountain, 
there is a gigantic stone structure, while at the base 
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a series of terraces, very substantially built, give 
evidence that at some time an extensive system of 
irrigation must have in operation. Many 
stone tables, pestles, hammers, and household uten- 
sils are found, 


been 


and occasionally bronze tools of a 
temper and hardness almost equaling modern steel 
tools. 
snaseensialii i 
Salaries of Engineers in India, 


The comparatively low salaries of engineers and 
surveyors in india have already been commented 
on in these columns, the rupee being translated in- 
to its gold value of 36 cts. It seems that the depre- 
ciation of the rupee from 48 cts, to its present value 
of 34 cts. has been a cause of grievance to young en- 
gineers who were induced to go to India by prom 
ised salaries of 4,200 to 5,400 rupees which they 
supposed would be equivalent to 22,000 and $2,500 
per annum, but which they find are now only worth 
about $1,400 and $1,800 respectively. 

The actual salaries paid ir the Government 
Service, considering the rupee worth 34 cts. are as 
follows: 


Salary per Annum. 


Chief engineers, first class $10,200 
s = second class 8,160 
r third elass......... 7,344 

Snperiotending engineers, first class 6,528 
= — second class...... 5.508 

> we third class... 4.488 
Executive engineers, first grade ..............66. 3,876 
= second grade 3,264 
third grade 2,652 

fourth grade 2,244 

Assistant first grade ..........seeee 1.836 
i second grade..... " 1,428 
third grade osee P 1.020 
Apprentices.......--. «.. is ebwaadedduaeeuse ° 408 


The brilliant prospect woich young engineers saw 
before them has not been realized. Promotion has 
been retarded, partly by the reduction of expendi- 
ture on public works, and partly by the inability of 
senior men to retire owing to the depreciation of 
the rupee and the consequent reduction of their 
pensions. Unless some relief is found, numbers of 
men will have to retire before attaining the rank of 
superintending engineer (which would entitle the 
holder to a pension of $1,700 per annum) on a pen- 
sion of 4,000 rupees, which is at present equivalent 
to about $1,350, and is likely to decline still further. 
This cannot be called a brillant outlook for men 
who have passed a stiff competitive examination 
and undergone an expensive technical education, 
But then in getting a pension of any kind the East 
Indian engineers are better off than most others. 

_ I — 
The Bayonne, Anglet and Biarritz 
Railway. 


The Engineer gives a description of this light rail- 
way and the compound locomotives in use, with 
illustrations of the somewhat peculiar double-deck 
car used. The road is built to standard guage, and 
has steel T-rails 26 ft. 3in. long, weighing 45.5 lbs. 
peryd. The rails are laid on unprepared pine cross 
ties 30.45 ins. between centers, and are inclined 1 to 
20, the inclination being obtained by the bearing on 
the ties. 

This road was the first to use compound loco- 
motives, and it has five, three for light traffic, with 
four wheels coupled, and with six wheels 
coupled for heavy traffic. These locomotives can be 
used compound or non-compound, the object being 
to vary the power at will rather than economy of 
fuel. The decided advantage of this arrangement 
where the train resistance varies considerably has 
been clearly proven on this line, and the same system 
has since been adopted on other roads. It permits a 
quick start, safety in running, and avoids the neces- 
sity of stopping when the steam pressure is reduced 
below the point where compounding can be done 
advantageously. The weight of the heavy loco- 
motives is 24.5 tons, all of which is available for ad- 
hesion. The small locomotives weigh 19.6 tons. 

A novel car of very great carrying capacity is used, 
the double-deck style being adopted, as no limit to 
the height of the car is imposed by overhead bridges. 
There are three classes of these composite cars ; one 
for first, second and third class passengers, the 
latter being on the upper deck ; another for second 
and third class passengers and baggage, one of these 
cars sometimes forming a complete train in winter, 
or when the traffic is light : and the third-class cars 
with the upper-deck open. These cars are 21.3 
ft. long ;9. 84 ft. wide, and nearly 17 ft high, it being 
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10 ft. from the top of rail tothe floor of the upper 
compartment. The wheels are 2.95 ft. in diameter, 
and the wheel base is 12.3 ft. The capacity of a third 
class car is 90 passengers and the total weight is 
19,800 lbs., a dead weight of 220 lbs. per passenger. 

The length of this line is about five miles, and the 
running time is 14 minutes. No intermediate stops 
are made, save one in the middle of the line for pass- 
ing trains when two arein use. The fare is, single 
trip, 14.6 cts. first class, 8.73 cts. second class. The 
gross receipts for 1885 were about $56,000 or $11,000 
per mile. The total expenses were about $28,000 or 
$5,500 per mile. The total number of passengers 
was 724,235, of which only 35,535 were first-class ; 
these passengers were carried in 14,956 trains, an 
average of 49 passengers per train and 41 trains per 
day. The greatest number of trains per day was 54, 
the least 32; the highest number of passengers per 
day was 7,545 (in 1884 it was 12,992), and the lowest 
590. The fuel is Cardiff cual, and the consumption 
was 5.72 lb. per mile. 


— me 


Twenty Years of Open Hearth Experience. 


The following is a resumé of a paper read before 
the Engineers Society of Western Pennsylvania by 
W. E. Kocn, Manager of the Spang Steel & Iron 
Co., containing much interesting information for 
those concerned with the working and use of steel. 
The paper is about twice as long as our abstract, 
but we have endeavored to preserve all the most 
valuable matter. 

In 1867 the first open hearth furnace known in Eng- 
land, of any size, was built at Crewe. Before that there 
was a little open hearth furnace built in the back yard of 
a house in Birmingham, where experiments were made 
by Dr. Siemens, and in which he used to melt about a ton 
at atime. 

In 1869 sand bottoms were believed to be bad and basic 
ones were tried, at the suggestion of a French metallur- 
gist. Magnesia, lime and dolomite were tried. Theoreti- 
cally this should have done wonders; but practically it 
wus a failure and was abandoned for the sand bottom 
still in use. 

During this year Landore was started, also the Steel 
Company of Scotland. Every conceivable form of fur- 
nace was tried except the circular. The generators were 
put on top, at the sides and in the bottom. Great dif- 
ficulty was found in holding the brick together. Silica 
bricks were not so well made as at present, and expanded 
frightfully, so we allowed the furnace to expand in all 
directions only trying to keep it from falling to pieces. 
Now-a-days we are not surprised at 500 or 600 heats with- 
out repairs; but in those days five or six heats without 
repairs was something remarkable. The heat was liable 
to come out at the sides, and indeed any place but the top 
hole, or the roof would tumble in just as the steel was ready 
to tap. 

In 1872 a lining composed of 54 per cent. aluminum, 42 
per cent. oxide of iron and 4 per cent, of silica was sug- 
wested ; but we could not mend it. 

Another difficulty was in the materials; 20 per cent. 
manganese was considered high, against 70 and 80 per 
cent. now at our command. The first we made contained 
only 5 to 10 per cent., and the result was high carbon and 
irregular results, say .40 per cent. carbon in one heat, and 
20 per cent. in the next. Anything below .22 per cent, 
seemed to us soft as lead, 

Two new processes were started in 1870, the first being 
the Siemens-Martin,consisting in the introduction of scrap 
into a bath of pig. It was worked in two ways; first, 
charging pig and scrap together, and second, heating the 
scrap separately and introducing it into the bath after the 
pig was melted. The latter saved the bottom a great 
deal. Punchings and drillings were always kept handy 
for stopping holes and keeping in the heat. 

Then Dr. SreMENs in conjunction with Mr. ARTHUR 
WILLIS started the ore process, using little or no scrap, 
and substituting ore to boil the metal down to pitch. 
This was a good process in its way: but the slag accumu- 
inted on top and made trouble by cooling the bath; or 
our men would tap it all off and waste the steel by in- 
creased oxidation, accompanied by excessive wear of the 
furnace lining. After a bit we found by using two-thirds 
ore and one-third scrap we got good results. That was 
the beginning of the success of the process. All the 
regular product of Landore during 1875-6-7 was made in 
that way. We finished with a good ore like Malta or 
Spanish. Then we found that silicon in the furnace made 
the steel more quiet in the moulds. We used a pig con- 
taining 3.0 per cent. carbon, .08 per cent. sulphur, .30 per 
cent. phosphorus, 3.0 per cent manganese and .&5 per cent. 
silicon for the bath and added a spiegeliesen which con- 
tained 0 per cent. manganese. After the silicon process 


was discovered, we were inundated with patents on nitre, 
oxide of lead, chalk, fluorspar, clay, sand, magnesia, etc. 
The nitre was very successful in making a hole in the 
roof, 
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One of our earliest successes was to convert iron rails 
into steel rails. The iron rails were double head and 
averaged phosphorus .3 per cent., pretty good iron for 
that time. We charged 4% tons of iron rails and 3 tons of 
hematite pig, melted them down in the furnace, and when 
it came to a pitch we used a little ore, about 700 ibs. to the 
heat, and added 4% per cent. of silicon pig and .683 per cent. 
of ferro manganese. The result was an excellent rail, 
with the analysis; carbon .20 to .25 per cent., sulphua 
.16 per cent., phosphorus .25 per cent., manganese .144 per 
cent. 

These rails were put down on one of the hardest worked 
roads in England, the Great Western, 7-ft. gauge, and 
they stood all the tests. We could bend them double and 
they were excellent in every way. In those days rails 
were made open hearth, running .28 to .50 per cent. 
carbon, phosphorus .04 to. 06 per cent. Manganese ran 
from .05 to .09 per cent., sulphur .(2 to .06 per cent. 

An analysis of a rail that was returned as excellent by 
the engineer, was .0287 per cent. phosphorus, 1.234 per cent. 
manganese, .24 per cent carbon. 

Then came an excitement about copper in rails, and we 
had to make copper analysis right along, finding from 
01 to .07 per cent., but we could not find that it affected 
rails in any way, either in the rolling or testing, so the 
scare finally died out. 

We used to roll rails up to 90 Ibs. per yd. at Landore. 
Some were 4% ins. high, with web 3 in. thick. They 
were flanged rails, 30 ft. long. 

We made axles with from .28 to .35 per cent. carbon, 
.05 per cent. phosphorus and sulphur, and .75 per cent. 
manganese, cast into 15-in. ingots, hammered under a 
7-ton hammer down to an 8-in. bloom and finished under 
another hammer. The ultimate tests would run from 
80,000 to 90,000 Ibs., with an elongation of 18 to 20 per cent. 
in 8 ins., the test being to place them 3 ft. 74 ins. centers, 
and drop a ball weighing 1,000 lbs. from heights of 5 to 
35 ft., the axle being turned after every blow. Another 
test was to bend the axle double until the journals 
touched. We made a softer axle, '70,000 to 75,000 Ibs. 
tensile strength, with elongation 20 to 25 per cent. in 8 ins, 

We rolled tires from 21 ins. up to 8 ft., from an ingot 
15 ins. or larger. These ingots were cut into what we 
called cheeses, hammered, then put on a projection on the 
side of the anvil and thus shaped, and then the tire was 
finished under hydraulic pressure and rolled. Our tires 
ran about .2 to .28 per cent. carbon, sulphur and phos- 
phorus .05 per cent., manganese .(8 per cent. 

On the same mill we made weldiless rings for boilers. 
The plates of our boilers were butted together, and these 
weldiess rings were riveted over the joint, either inside or 
out. We also made weldiless angle rings, for connecting 
the smoke box to the shell, thus making a boiler with very 
few joints. 

We also made lips for dredges. These lips wear out 
quickly, but by turning around from time to time, a great 
deal of work could be obtained from each lip. 


We made rings, solid rolled, for compressed air vessels, 
about 12 ins. deep, and 5 in. to 134 in. thick, with a rim on 
them. We also made tin plates of soft steel, from .10 to 
.15 per cent. carbon, .05 per cent. sulphur, and phosphorus 
.04 per cent. The manganese was as low as .2 per cent., 
but it made magnificent plate. We rolled the ingots 
down into bars 6 ins. X 4 in. cut into lengths, then rolled 
across the bar into the plate. The test of these plates is 
that they must stand clamping in a vice and bending 
backward and forward some 14 or 15 times before crack- 
ing. Our first plate stood this 18 times and had a most 
beautiful surface. 


Among other things we made moulds for gun barrels 
and weldiess tubes. Also wire rods of a special kind, 
called conductivity wire. In England the post office 
owns the telegraph and requires a wire which shall ful- 
fill certain electric tests. It contains about .15 per cent. 
carbon, phosphorus and sulphur .04 per cent., manganese 
not over .4 per cent, About 1875 or 1876 we started to 
make the first shapes for the British Government vessels 
Iris and Mercury. We made our deck beams from large 
ingots, 15 to 18 ins. square. We had some trouble at first, 
but were soon able to roll successfully up to 12 ins. high. 
The steel was .19 to .21 per cent. carbon, sulphur .06 per 
cent., phosphorus .07 per cent.,mangenese .75 per cent. 

We forged piston rods up to 18 in. diameter, weighing 
7 tons; locomotive axles and double throw cranks, cross 
heads and shafts. Our specification was .15 per cent. 
carbon,phosphorus and sulphur, .05 per cent., manganese .8 
per cent. I believe that of all the bad heats I ever made, 99 
out of 100 were due to running the metal too hot. It 
should be run at such a temperature that it thickens as it 
runs from the ladle. It ought to drop in the mould as it 
cools. If not you will have blow holes in the castings. 
We found copper melters the best men to run a furnace, 
We never had any trouble in welding our forgings, and 
frequently were obliged to patch out shafts and piston 
rods. Wealso cast anchors for ships, with .58 per cent. 
carbon, low sulphur and phosphorus. We had no success 
with rolls, except very small ones for making tin plate. 
They were 1.2 per cent. carbon and made an excellent 
surface. 

I have here an analysis of a shaft made for the English 
Government in 1879 of cast steel. The analysis is .16 per 
cent, carbon, .08 per cent. silicon, .05 per cent. phosphorus 


: elongation of 20% per cent. 
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and sulphur, .882 per cent. manganese. The tens 

strength was 54,650 lbs. and 20 per cent. elongation i; 
Sins. A test piece was twisted around itself five tin,. 
before it broke. The shaft is now running in or, of the 
large iron clads. 

The most interesting part of our work was the mar 
facture of steel plates. Some of the earliest pl: ies 
made were frame plates for locomotives, with y} 
per cent. carbon, and in this connection I want 1, point 
out that there is aconsiderable difference in the ; hemi : 
analysis between American and English plates, Ay 4 
there is considerable difference between a plate rolled a 
three-high mill, and a plate reheated and rolled on a tin : 
high mill. The ship builders have adopted what was, al a 
astandard plate, with .17 per cent. carbon, (8 to 4; n 
per cent. silicon, .06 per cent. phosphorus, .()7 per cent 
sulphur, and from .07 to .08 per cent. manganese. In ar 
average of 41 tests it gave 63,700 Ibs. tensile strenyth, wit) 
elongation 26 to 28 per cent. in 8 ins. 

Another kind called Liverpool Lloyd steel has 19 t. » 
per cent. carbon, with manganese .08 to .09 per cent. Its 
tensile strength runs from 71,000 to 72,000 Ibs. with 2s per 
cent. elongation in 8 ins. The manganese goes as high 
18 per cent. The elongation seems to rise in proportion to 
the increase in manganese 

Our method of making these plates was to cast large 
ingots from 15 ins. to 18 ins. square, hammering ther, 
down under a heavy hammer, and cutting into slabs, 
which were reheated in a Siemens furnace, and then 
finished on a two-high reverse mill. 

We made bridge plates, some having carbon .40 per cent 
The test was 96,000 Ibs. tensile strength, with elongavion of 
18 per cent. in Sins. They were for a bridge in India, an) 
after they got there it was found a mistake had been 
made in the punching,and they had to repunch them. 
breaking about all the tools in the country. Our ordinary 
bridge steel was .35 per cent. carbon, 82,000 Ibs. ultimate, 
.18 per cent. elongation in 8ins. We rolled our ends jnt 
skelp, which was made up into boiler tubes. We welded 
from .05 per cent. carbon to .80 percent. In steel fo 
welding I always kept phosphorus and sulphur as low as 
possible. Wemade boiler plates with elongation .25 per 
cent. in 10 ins. with tensile strength above 60,000 lbs. On: 
batch was carbon .15 to .16 per cent. low phosphorus and 
sulphur, 62,000 lbs. tensile strength with 32 per cent 
elongation. Another 61,000, 33 per cent. elongation 
62,000 showing 31 per cent. and 63,000, showing 34 per 
cent.; all in 10ins. The reduction before fracture was 
52 per cent. 

Some people think the tests of the U.S. Navy Depart- 
ment are very hard. Ihave made plates for twelve dif- 
ferent Governments before this one. The average o! 
these plates was 64,000 lbs. with 26 per cent. elongation in 
8ins.; also 63,000 lbs. with 264, per cent.in & ins. The 
tests we use here.are about 62,000 lbs. with 25 per cent. in 
Sins. 1 find we are really making the same stee! for th 
United States as for all the Navies in the whole world, as 
our testsso far have averaged about 62,720 Ibs, ultimate, 
with 27 per cent. elongation and 58 per cent. reduction. 

The analysis of the English plates alluded to is .16 per 
cent. carbon, .08 per cent. manganese, whereas the aver- 
age of United States plates is .19to .21 per cent. carbon, 
.0 per cent. manganese. Having been struck by the 
difference in chemical analysis coupled with the similarity 
in physical properties, I sent to the largest steel works in 
England for their average result of Government work 
for the last year. It is, .16 to .17 per cent. carbon, .WSto 
.06 per cent. manganese, phosphorus and sulphur under 
.05 per cent., silicon about .01 per cent., copper .05 per 
cent. Ultimate strength 65,000 Ibs., elongation 25 per cent. 
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The’ plates I made in 1879 and °80 were, 16 per cent. 
carbon, .08 per cent, manganese, average 65,000 Ibs. ten- 
sile with 26 per cent. elongationin 8ins. Before quench- 
ing, the plate would pull 62,000 1bs., with an elongation of 
25 per cent.; after quenching, it pulled 84,000 lbs. with an 
Then it was annealed, again 
quenched, and then tested,and it went back exactly 
where it was before. 

Steel of 61,200 Ibs. tensile strength with 21 per cent. 
elongation, after hammering went up to 75,200 lbs. with 
the elongation of 14 per cent. 

A plate that broke at 59,000 lbs. before quenching, went 
up to 79,000 Ibs after quenching. A %-in. plate pulled 
65,700 Ibs. with 21 per cent. elongation, and the same 
plate rolled down to 3-in. went up to 70,200 Ibs. with IY 
per cent. elongation. 

In England, steel below 60,000 Ibs. tensile strength is 
rare. As all their steel is hammered and cogged it & 
tougher and harder, with less elongation than the Ameri- 
can product, but the American steel is worked by a more 
rational process, and we can make a greater variety, and 
have better success in fire-box work. 

en 


Completion of Nicaragua Canal Surveys. 


Cables from San Carlos, Nicaragua, state that the 
whole line of the Nicaragta canal will be located by 
June 10, including complete and thorough surveys 
of the two possible locations on the east end, known 
as the “Lower Route”, surveyed by Commander 





JUNE 9 1888 


ENGINEERING NEW» 


477 


eile ee eee re eee ee ene ener en ener eee anne reer ee eee nnn ne nena eee cee enna erence eee eee ares 


LULL in 1872-3, and the shorter “‘Upper Route’’ 
surveyed by Mr. MENOCAL in 1885. 

It is stated that all problems have been success- 
fully solved, so that on the retura of the engineers 
sent home to plot the work the company will be in 
possession of the data necessary to prepare fer sub- 
construction. 

Chief Engineer PEARY will remain in Nicaragua 
with two parties, one on the west side and one onthe 
San Juan,to make local surveys in vicinity of the ca- 
nal line, to confirm former records of the rise of the 
lake, and of the flow of important streams at various 
stages during the rainy season. One of the boring 
parties will also remain to complete the work on the 
west side, which will probably extend into the 
month of July. 

A few engineers from the East side will return 
home by way of Greytown, and some from the west, 
by Panama. The Jamaica laborers will be sent to 
Kingston in a body, where their accumulated wages 
will be paid by the company’s agents. The parties 
remaining will employ native labor. The entire 
force is in good health, as it has been throughout 
the surveys. 

Mr. MENOCAL will go to the west side to yisit the 
President, from whom he has received very cordial 
letters. 

At the end of April Mr. MENOCAL made a careful 
examination of the harbor east of Greytown. A 
steam launch and a surf-tug were placed at his dis- 
posal for this purpose, by Mr. PELLAs, the owner of 
the lake and river transportation, who also assisted 
in the work and pointed out the recent changes in 
the vicinity of Harbor Head, due to the combined 
forces of the sea and recent freshets. Thisexamina- 
tion is reported to have confirmed Mr. MENOCAL’S 
previous impressions as to the effects of the waves 
and the littoral currents, and strengthened his 
belief in the correctness of the plans proposed for 
the restoration of the harber. 
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Tables of the Properties of Saturated Steam and Other 
Vapors. By Cecii H. Peasopy, B.8., John Wiley & 
Sons, New York. pp. 60, 8vo, cloth, $1.00, 

The title of this volume clearly indicates the charac- 
ter of its contents. It is complete, convenient and 
cheap, and is well adapted to the needs of engineers 
and technical students, for thom it was prepared. 

In an Introduction are given the original data of 
REGNAULT’s experiments on the properties of saturated 
steam, and of RowLaND’s experiments on the mechan- 
ical equivalent of heat, and the specific heat of water, 
together with the formule derivedfromtinem. All of 
the tabular values were calculated directly by aid of 
these formule, without approximation, and are car- 
ried to as many places of significant figures as the data 
warrant, ‘'hese calculations were checked by the 
method of differences, and are believed to be correct. 

Two tables are given of the properties of saturated 
steam in English units, one for each degree Fahren- 
heit, and one for each pound pressure. A table in 
French units is given for each degree of Centigrade. Ta- 
bles are given, in French units, «f the properties of 
saturated vapors of alchohol, ether, chloroform, carbon 
bisulphide, carbon tetrachloride, and acetone; all 
based on REGNAULT’s experiments. Approximate ta- 
bles are given of the properties of saturated sulphur 
dioxide and ammonia. 


Selections from Buildings designed by Epwarp A.KENT, 
Architect, Buffalo, N. Y. 24 plates:—A neat example of 
the reproduction of architectural designs now so fre- 
quent with architects, including a wide variety of very 
tasteful buildings. 


Land Laws Decisions. With a Review of some 
recent decisions of the Supreme Court of Michigan, 
being a report of the Michigan Engineering Society, at 
its Ninth Annual Meeting. By F. HopGemay. 

This little pamphl-t is chie fly devoted to the discus- 
sion of certain recent decisions which it is claimed, 
“ tend to unsettle the surveys and subdivisions of frac- 
tional sections in Michigan running through a period 
of 68 years.” 

Th3 decisions thought to be erroneous are all based 
upon the principle that ‘no grantee by patent grant- 
ing a legal subdivision of land can derive title to land 
upon another legal subdivision”. 

The cause of this controversy seems to be in the in- 
terpretation of the word “fractional”. As used inthe 
land department of the U. 8, and by surveyors it means 
an irregularly bounded tract, or shows that the tract 
was not one of the regular subdivisions. Buta frac- 


boundaries of the tract from which it took its name. 
The opinions of the Michigan judges, however, were 
that a “fractional \"’ could not extend beyond the 
regular quarter lines, ignoring the intentions of the 
grantor, and the mention of quantity in the descrip- 
tion. In one ease an L shaped section occupying a 
narrow strip along the west and south sides of a regu- 
lar section was transferred under the designation “the 
south fraction”. A suit followed and it was deciled 
that this designation did not include any land north of 
the east and west quarter line, although the area called 
for required this part to be included. 


World English: the Universal Language. By ALEX- 
ANDER BELL; New York, N. D. C. Hodges. Smail pamph- 
let 29 pp. 

Notwithstanding the uafaverable reception univer- 
sally accorded to spelling reformers, Mr. BELL advo- 
eates a method of phonetic spelling and a new way of 
writing English which will dis ard three of the letters 
now used and require the introduction of nine new 
characters which are modifications of old ones. These 
changes, the author asserts, will “clear away the dense 
mist of letters which now obscures the English lan- 
guage” and make it easy for beginners to acquire. Lit- 
erary English is not to be in'erfered with. at present, 
but the world Eoglish is to be the initiatory stage for 
the learner and the international language of the 
worid, Theau'hor appeals to the press to fazilitate 
the introduction of his system, and says that he antici- 
pates no opposition from auy quarter. 

In this we think he is mistaken. The object which 
he has at heart is a most important and desirable one, 
which our industrial and manufacturing interest espe- 
cially ought to look favorably on, since a more rational 
system of spelling the English language would greatly 
tend to enlarge the future trade relations with the 
world of the English speaking nations, in whieh we 
shall doubtless have in time the lion’s share, but like 
most enthusiasts our author goes too far. All the se- 
rious anomalies of English spelling might be removed 
by comparatively simple changes, but in order to have 
his system ‘perfect’ our author must needs introduce 
new single characters for such perfectly simple eom- 
binations as eh, sh, th, wh, ng, ete., making his new 
spelling hopelessly imprac.icable. 


— a - 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—The regular 
meeting was held June 6: Vice-President J. J. R. Crors 
in the chair. The Secretary announced the death of 
Wm. L. Baker. Mr. W. E. WortHEN stated, with regard 
to a newspaper report to the effect that Mr. Jas. L. 
FRANCIs had met with a serious accident. tht the acei- 
dent in question happened to the son of Mr. FRANctIs, 
who was knocked off a pier by the boom of an excava- 
tor, breaking both his legs. Announcements as to the 
Convention were substantially the same as printed last 
week (p. 455). 

No paper was presented, but the Secretary read 
some interesting information, furnished by Mr. James 
Moorg, relative to the old Philadelphia, Germantown 
& Norristown Railroad (now a part of the Philadelphia 
& Reading) and its locomotive “Old Iron+ides”, the 
first locomotive built by Wm. Baldwin, of Philadelphia, 
founder of the Baldwin Locomotive Works. The en- 
gine had four wheels, the driving axle being near the 
front of the fire-box, and it weighed about 7 tons. 
It made its first run on Nov. 26, 1832. and ran regularly 
in all kinds of weather. A photograph of a drawing of 
the “DeWitt Clinton”, the old 344 ton engine of the 
Mohawk & Hudson Railroad, was exhibited. The Sec- 
retary mentioned a case where a bridge built on a 
skew had one pane! at the end of one of the trusses 
longer than the other ; when erec‘ed it was found that 
the man in charge had got the truss wrong end fore- 
most, and the floor beams would not goin. The super- 
intendent of the bridge company floated a large boat 
under the truss and filled it with water, false work 
was then built up on the boat and the truss fastened to 
it; the water was then pumped out, the boat floated 
and towed to a point wide enough to be turned round, 
then towed back to the site, fllled with water and the 
truss placed in its proper position. Mr. C. E. Emery 
referred to tbe recent instance of floating a bridge at 
Chicago. from its piers and towing it down to a new 
site, passing through two drawbridges. Mr. T. Cooper 
stated that the Pennsylvania Railroad was beating 
both records by carrying 90 foot girders as freight, sup- 
porting them on three cars, 

The following candidates were declared elected: 

MEMBERS. 

WriuiaM Henry Batpwin, City Surveyor, Yonkers, 
N. Y. 

WiittramM Murray Brack, Captain cf Engineers, 
U.8. A., St. Augustine, Fila. 

Dexree Brackett, City Engineer's Dept., Boston, 
Mass. 

Francis Sm1tH Borrowes, Lancaster, Pa. 


tional lot was never limited by U. 8. authority to the... W1L.1s Carman, City Engineer, Brockville, Canada. 


Lerevre Deyo, Asst. Eng., N. Y. 
Harrison, N. Y. 

Henry GoLpMARK, Bridge Engineer, 
Fort Scott & Gulf RK. R., Kansas City, Mo. 

Lewis MUHLENBERG Haupt 
Philadelphia, Pa. 

JosFPH WARREN Hoover. Wrought Iron Bridge Co., 
Kansas City, Mo. 

Lewis Buake Jackson, Chief Eng., Joliet. Aurora & 
Northern Ry. and Elgin, Joliet & Eastern Ry., Chicago, 
Ii}. 

Casstus WILLIAM KELLY, Naw Haven, Conn. 

ALEXANDER McComB MILLER, St. Louis, Mo. 


N. H.& H.R RB, 
Kansas City. 


Consulting Engineer, 


RicHARD Montrort, Chief Eng., L. & N. R. R., Louis 
ville, Ky. 
JoHN FRANK Stevens, Prin. Asst. Eng.. Duluth, 
South Shore & Atlantic Ry., Marquette, Mich. 
ASSOCIATE. 
Lovis Dz Copret BerG, New York C.ty 
JUNIORS, 


ANDRE Pierre TACHARD, New York City. 


Jos TUTHILL, Asst. Eng., Detroit, Lansing & North- 
ern R. R., Ionia, Mich. 


Engineers’ Club of St. Louis 
Washington University at 8.15 p 
HoLtMAN in the chair; 38 members and 3 visitors 
present. The secretary read the following: 

“ The committee appointed by the president to con- 
sider the advisability of this clubco-operating with the 
Kaneas City and other engineering clubs in reference 
to proposed State legislation for the safety of public 
bridges, as indicated in the herewith accompanying 
report of the Kansas City club. do unanimously agree 
that we regard it desirable for our club to 20 operate 
with them for the object specified. We deem it the 
duty of the club to aid such action from both a public 
and profes-ional standpoint, and think that persistent 
effort will succeed in fina!ly obtaining such legislative 
action on this important matter, in which the engt- 
neering clubs should take the initiative. 


[Signed] H. A. WHEELER. 
C. H, SHARMAN, 
Max G. SCHINKE, 


The chair appointed Ropert Moore, C. H. SHARMAN 
and A. W, HusBARD, acommittee of thre» to co-operate 
with Kansas City and other engineering clubs io fur- 
thering legislation on the sul ject of improvements in 
highway bridges. Mr. R. E. McMata read a paper on 
“The Water-Way between Lake Michigan and the 
Mississippi river, by way of the Lilinois river’. The 
autbor having been in charge of the government work 
on the Illinois river for some years, was able to treat 
the question in the light of experience. He referred to 
canals in general and gave special attention to the 
various schemes connected wit tbe Illinois river, as 
well asthe Hennepin canal and the compiications due 
to the Chicago drainage. He considerod his subjects 
under the following heads: Physical, Sanitary, Eeco- 
nomical and Political. The author thought the scheme 
was of great importance and promised decided denefits. 

On motion it was ordered that 1,000 copies of this 
paper be printed for circulation. The special order of 
the day was then take: up. being action cn the recom- 
mendations contained in the report adopted at the last 
meeting, on the subject of National Public Works. The 
report provided for a committee on finance and one on 
eorrespondence. On balloting, the following commit- 
tees were chosen: Finance, J. B. Jonnson, R. E. 
McMatu, Ropert Moore, W. B. Porrer and F. D. 
Meter. Correspondence, J. B. Joanson, R. E. McMatu, 
E. D. Meter, F. E. NipHer and C. M. Woopwarp. The 
meeting then adjourned. 


The club met at 
M., May 30, President 


Committee.” 


W. H. Bryan, Secretary. 

Montana Society of Civil Engineers.—The regular 
monthly meeting was held at Helena, Mont., May 19. 
Mr. E. H. Becxuer, Chief Fngine-r of the Montana 
Central Ry., read a paper on “ Railway Location”, 
which was discussed, and which wiil be continued at 
the next meeting. The Secretary read correspondence 
with L. E. Cooney, President of the Executive Board 
of the Council of Kngineering Societies on National 
Public Works. Mr. Geo. T. Wickes, of Helena, was 
elected a member. Mr. J.8. Kexz:1, was appoiuted to 
represent the Society in the Board of Managers of the 
Association of Engineering Socicties. 


CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 


Existing Roads- 


Philadelphia & Reading.—The great event of the 
week in financial cireles has been the subscription for 
the new bond issue of this compary. The total opened 
to subseription was $24,860,000 bearing 4 per cent, inter- 
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est. The books were opened for subscription simulta- 
neously in London, New York, Boston and Philadel- 
phia, at 10 a. M. Wednesday, June 6,and were closed 
by noon, the amount subscribed having by that time 
largely exceeded the whole issue, 

South Pennsylvania.—Rosert H. Sayre, of the Le- 
hizh Valley, is quoted as follows,in reference to the 
prospects of this company: 

“ While the Lehigh nas nointerest in the South Penn- 
sylvania, it 18 favorable to the building of it. I hope 
that the work will now be resumed aad pushed forward 
vigorously. Tne work upvn it already amounts to 

5 000,000, and the men who ar: actively interested in it 

wili most certainly push it forward to completion. The 
lower conrts have alraady decided against the Pann- 
svivan‘a Railroad, and I do not believe that the man- 
agement ot that road will be able to cause any inter- 
ference with the building of the South Penusylvania. 
My impression is that the Pittsburg int-rests have the 
power to push itthrough. I think that with such men 
as CARNEGIE, HosTeTTreR and BaGeey taking hold of 
it there can be no anestion of its successful termina- 
tion. The Lehigh Valley is ready to bave direct con- 
nection with it. Atthe Allentown junction the South 
Pennsylva..ia can have two splendid New York con- 
nections—one with the Lehign and another with the 
New Jersey.” 

The suits of the Pennsylvania against the South 
Pennsylvania are to be heard soon in New York. 

Pemberton & Hightstown,—The Union Transpor- 
tation & Construction Co, has been organized by citi- 
zens who reside along this line, recently abandoned 
by the Penraylvania and the road 1s to be leased froin 
the Pennsylvania and will be opened again for busi- 
ness on June 25, 

Maine Shore Line.—Some grading is in progress on 
this Maine road betweer Machias and East Machias. 
On'y enough work is to be done, however to preserve 
the life of the charter. 

Lehigh Valley. —The branch from Fairview to Pitts- 
ton. Pa., is nearly finished and itis hop:+d to be able to 
op«n it for business by Sept. 1. The line is about 20 
miles in length and will serve as a cut-off for the 
main line. 

Napanee, Tamworth & Quebec,—Surveys are re- 
ported in progress for the «extension from Tamworth 
to Tweed, Ont. E. W. Rarasun of Deseronto, Ont., is 
General Manager. 

Hancock & Calumet.—A branch is to be built to 
Woodstock, Mich., a distance of about 3 miles. 

Toledo, Saginaw & Mackinaw,.—The contract for 
building five depots between Est Saginaw and Dur- 
an’ has been let to M. 8. Stewart of Flint. 

Rome, Watertown & Ogdensburg.—It is reported 
that work isto begin soon ona short connecting link 
between this line and the Buffalo, Rochester & Pitts- 
burg at Rochester, N. Y. The surveys for the work are 
now in progress. 

Grand Trunk,—A charter has been secured for a 
short line from Glencoe to Wamstead but its construc- 
tion has not yet been decided upon. 

Pennsylvania, Poughkeepsie & Boston,—The 
Springfleld Republican says: 

* Ground was broken at Poughkeepsie, N. Y.,and 
the work of construction was begun on the section of 
tte Pennsylvania, Poughkeepsie & Boston railroad 
from Poughkeepsie to Silvernails bridge. on the Hart- 
ford & Connecticut Western road, fo: ming the connec- 
tion b-tween the Poughkeepsie bridge and New Env- 
lund, The road is to be tinished during the present 
season.” 

Yhis announcement has been madeso many times 
wi hin the past year that we are getting to expect it as 
often as oneeamonth. The ground doesn’t seem to 
stay broken about the Poughkeepsie bridge connec- 
tions. and ulso there doesn’t seem half the anxiety to 
build railroads to vard it from all points of the com- 
pnas that there was a year ago. 


New Projects and surveys. 

Elkhart & Western.—Orgavized at Elkhart, Ind., 
by E. C. Brcxen, C. H. Wincnester, J. R. BEARDSLEY 
and J. L. Broper’cx, of Eikhart,to build a railroad 
from that city to Mishawaka, This is a move toward 
the completion of the old Michigan Air Lin», owned by 
the Chieago & Grand Trunk, of which the gap, 61 
miles in length, from Mishawaka to Jackson has never 
been built. 

Clifton Avenue Incline Plane.—This company has 
been orgauized at Pittsburg, Pa., by Wm. McLerry, 
Ww. A. Stone, Cuas. A. CooPpeR and others, to build a 
passenger and freight inclined plane railway in Alle- 
gheny. 

Clearmont & Kinzua,—Incorporated in Pennsylva- 
nia, to bulld a railroad from L-fayette.on the Pitte- 
burg & Western. to Reynolds, about 5 miles. G. W. 
CAMPBELL, of Kane, Pa., is president. 


SOUTHERN 
Existing Roads. 

Berkeley Springs & Potomac.— This railroad runs 
from Hancock Station, B.& O. R. R.,up the Warm Spring 
river valley 6 miles,to Bath (or Berkely Springs) the 
county seat of Morgan county, W. Va. The work is 
generally very light with maximum gradients of 1.1 per 
cent. and maximum curvature of 19°30. The entire line 
is now under construction by C. D. Langhorne of Han- 
cock, Md., contractor. Tracklaying has begun at the 
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Hancock end and the work will be finished this summer. 
B. F. Derorp of Baltimore, Md., is President and CHAS. 
GOLDsBOROUGH, Asst. Eng’r. B. & O. R R., is in charge of 
the work. 

Roanoke & Craig.—The contract for the construction 
of the Craig Company’s Railroad from Roanoke, Va., to 
Newcastle, has been let to F. J. Chapman & Co. The line 
is to be completed within 18 months from May 30, 1588, 
The line to be built is 15 miles in length, and the contract 
price is $300,000 in first mortgage bonds besides such local 
aid as has been secured. J. W. MARSHALL of Lynchburg 
is President of the Craig Company. 

Wilmington & Sea Coast.—It is expected that the 
first trains will be run over this road on June 12. The 
line extends from Wilmington N.C. to Wrightsville, a dis- 
tance of 10 miles. 

Chattanooga, Rome & Columbus.—The last rails are 
being laid on this line which runs from Chattanooga, 
Tenn., to Carroliton, Ga.,a distance of 140 miles. 

Anniston & Atlantic.—The reported sale of this com- 
pany to the Central R. R. of Georgia is officially denied. 

Tennessee Midland,—The completed section of this 
line extending from Memphis to Jackson, Tenn., a dis- 
tance of 85.5 miles was opened for business May 31, with 
an excursion of the principal officers over the line. Gra- 
ding is making rapid progress on the 50 miles from Jack- 
son to the Tennessee river. 

Tennessee & Coosa.—The Montgomery (Ala.) Adver- 
tixer states that 85 bids were received for building the ex- 
tension from Gadsden to Huntsville, advertised in EN- 
GINEERING News of April 28: Messrs. Danforth & Arm- 
strong, the successful bidders, agree to complete ten 
miles of track within 90 days and the whole work prior 
to Jan. 1, 189. The contractors’ headquarters will be at 
Huntsville. 

Natchez, Jackson & Columbus.—It is proposed that 
the city of Natchez, Miss., vote aid to this company to the 
amount of $25,000 toward the expense of changing the 
gauge between Natchez and Jackson. 

Georgia Pacific.—Grading has begun at several points 
between Winona and Johnsonville, Miss. 

Pensacola & Memphis.—Grading has begun on this 
road at Pensacola Fla. 

Carolina, Knoxville & Western.—Abhout ten miles 
of the grading from Greenville, 8. C., north is now 
ready for the iron, and tracklaying began at that point 
on June 6. 

Warrior Coal Fields.—The city of Meridian, Miss., 
will vote on June 12,0n the proposition to aid this 
company to the amount of $110,000. 

Ohio River.—Surveying parties are to be sent out 
at onee on the proposed extension of this West Vir- 
ginia road. Lines are to be run from Sisterville and 
New Martinsville to Clarksburg, and from Weston to 
Ravenswood. 

Richmond & Chesapeake.—About forty hands broke 
ground for the tunnel for this road. at Richmond, Va.. 
on June 4. R. E. O’Brikn, of New York, is Chief En- 
gineer. C. E. Betvin. of Richmond, is President, and 
J. M. Lum is Engineer in Charge. , 

Louisville Southern.—Loexington, Ky., has voted in 
favor of granting a subsidy to the proposed extension 
from Lawrenceburg to Lexington, 25 miles, 

Kansas City, Memphis & Birmingham.—The pro- 
posed extension from Aberdeen to Columbus, Miss., fs 
under survey. The line will be about 28 miles in 
length. 

Baltimore & Ohio.—It is reported that the com- 
pany’s managers are debating the question of an ex- 
tension of the Harper’s Ferry & Valley branch, from 
Lexington to Roanoke. Va. Should the Roanoke & 
Southern line be successfully completed, snch a move 
would not be improbable. 

Roanoke & Southern.—Nearly 4 miles of grading 
are reported completed. near Martinsville, Va. Locat- 
ing surveys are stillin progress. 


New Projects and Survevs. 


Kentucky Midland,—The company is endeavoring to 
obtain an additional subscription of $100,000 from the 
city of Frankfort, Ky. The Capital Construction Co. 
has been organized with J. M. Tuomas, President; 
R. W. McCrary, Secretary: and GRANT GREEN, Treas- 
urer. Mason & Ford are said to have made an advan- 
tageous offer for the whole contract. About $750,000 has 
already been secured in local aid and prospects for 
early construction seem very fav rable. 

Anniston, Williamsport & Highland Cave,—In- 
corporated in Alabama.with a capital stock of $120,000 
by W. H. WrittaMs, W. F. Jonnston, MILTON A. SMITH 
and C. E. ANDERSON. 

Selma & Cahaba Valley—The office of Pierson, 
Crocker & Co., the principal movers in this enterprise, 
at Selina, Ala., has been closed; and it is inferred that 
there is no present prospect that the enterprise will be 
earried through. 

Atlantic, Atlanta & Great Western,—The prelimi- 
nary surveys of this Georgia road are now under way. 
W. H. Pryonis Chief Engineer, with headquarters at 
Atlanta. 

Hawesville & Pellville Mineral,—It is reported 
that work is to becin very soon on the grading of this 
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Kevtucky road, D. L, Apatr, of Hawesville. Ky. 
President. 

Atlantic & Pacific.—Certainly Southern railway 
promoters are not always modest and unassuming in 
their choice of names if the following from the Manu- 
facturer’s Kecord is to be relied on: 


“R.N. Hood, H. H. Taylor, W. M. Hood, J. M. Hood 
and John Hood have chartered the Atlantic & Pacifio 
ae Co, to build a railroad from near Knoxyilj. 
to the Tennessee river, about\ mile long.” . 


Charlotte & Weldon,—Joun 8. Wess of Charlotte, N 
C. is making a preliminary survey for a railroad £6 
Weldon. 

Madison & Eatonton.—A reconnoissance has been 
made for the proposed railway line from Madison to 
Eatonton, Ga. VirGrt Powers and Joun CRUTCHFIELD 
of Macon are interested. 


is 


THE NORTHWEST. 
Existing Roads. 


Duluth & Iron Range,—Tracklaying has just been 
completed on the extension from Tower to Ely, Minn. 
21 miles, and the line will be opened for business about 
July 1. R. Anest is Chief Engineer, and Shepard, 
Winston & Co., were the contractors. 


Wisconsin Central,—Grading was begun at Wausau. 
Wis., on the Wausau, Merrill & Abbotsford extension 
on May 31. It was necessary to begin construction be- 
fore June 1 in order to avoid the loss of a valuable lang 
grant. 

Chicago, St. Paul & Kansas City.—About a year 
ago parties working in this company’s interest secured 
an option on an extensive tract of land and water front 
near Superior, Wis.: and surveys were made for an ex- 
tension from St Paul tp Lake Superior. It is now 
xiven out that the option on the Superior real estate 
has been allowed to expire. Doubtless the holders of 
the option had no fear but what they would be able to 
renew it when they chose at still more favorable terms. 
It does not seem probable that the exvension to Lake 
Superior will be built very soon. 

Mason City & Fort Dodge.—A number of short 
branches are to be built this season to open up new 
coal fields near Lehigh, la. 

Mineral Range.—This line extending from Hancock 
to Calumet, in the North Michigan peninsula, has been 
placed in the hands of a receiver, CHas. A. WRIGHT. 

Aberdeen, Bismarck & Northwestern.—Traek wi)! 
be laid this season on the graded line from Bismarck, 
Dak., southeast to the junction with the Minneapolis & 
Pacific extension. The end of the line toward Aberdeen 
is not to be ironed at present. 

Minneapolis & St. Louis.—This company on June 
1, defaulted on the interest due on its bonds to the 
amount of $91,000. For the first three months of the 
year the net earnings of the company were $109.712 less 
than the fixed charges, President TauEspELL ascribes 
the shortage to the peculiarly onerous effect which 
the Interstate Commerce law has had on this line: but 
he also asserts his belief that the surfeit of railway lines 
in the Northwest combined with the demagogie aiti- 
tude of State legislators, will lead to grave trouble in 
the future. 

Chicago, Milwakee & St. Paul.—It is reported that 
this company has uequired that portion of the Iowa 
Centra! Railroad between Oskaloosa and Keithsb reg. 
It is rumored that an extension is likely to be under- 
taken to Burlington, Ia. It is very much more likely, 

however, that for some time to come the wholesale ex- 
tension policy of the company will be laid to one side 
and the new mileage to be built will be excevdingly 
small. President MILLER has taken hold of the com- 
panys’ affairs with an energy most commendable, de- 
clares that as long as be holds the office of President,no 
bonds shall ever be issued to pay dividends, and has is- 
sued a general order obliging the strictest economy 
to be exercised in every department. 

St. Louis, Alton & Terre Haute.—The annual 
meeting was held at St. Louis on June 5, and the old 
officers were re- lected. In discussing the extension 
of the Marion Division, which will be about 54 miles 
long, and will form the most direct line from Paducah 
to Chicago and St. Louis, the General Manager’s report 
says: “The road is practically being built under our 
supervision, and we have the control and right to oper- 
ate it for 978 years on a basis of 30 per cent. of its gross 
earnings, guaranteeing the principal and interest of 
$1,000 000 first mortgage 5 per cent. bonds, or a mini- 
mum rent of $50,000 per annum for the use of the rail- 
road end equipment. It is located acrossthe Ozark 
range o! mountains, and consequently is an expensive 
road to build. but will be fully completed and well 
equipped with rolling stock betore this company takes 
possession of it. It will furnish an additional market 
and outlet for the extensive coal territory traversed by 
our present lines.” 

Milwaukee, Lake Shove & Western.—On the exten- 
sion from Rhinelander, Wis., toward Hurley, abou’ 300 
men are at work and it is expected to reach Tomahawk 
lake by July 1. 
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New Projects and Surveys. 

Nebraska & Western,—This company has been in- 
eorporated in Nebraska with a capital stock of $9,000,000 
to build a railroad from & point opposite Sioux City, 
Ia.,through Dakota, Dixon, Wayne. Antelope, Wheeler, 
Loup, Logan, Grant, Sioux, Sheridan and other coun- 
ties. The incorporators are James D, Necus, DonaLpD 
McLean, MILLARD R. Jones, ALBERT IMGARD and Davip 
R pace. The project is supposed to be in the Illinois 
Central interest. 

La Crosse, Mineral Point & Highland —This com- 
pany has been incorporated in Wisconsin to build a 
railroad from La Crosse to the State line in Green 
eounty, about 130 miles, ALBERT W. Cops, W. H. BEN- 
ett, PHIL. ALLEN, Jr.,of Mineral Point, Wis., RicHaRD 
Kennepy of Highland,and B. F. WasHBurn of Excelsior 
are interested. 

Canada, La Crosse & Southwestern.—This project 
of which F. A. Rozigne is President and whose head- 
quarters are at La Crosse. Wis., has not gone ahead 80 
fast with its large enterprise as its sanguine promoters 
expected. Thatthe company is still alive, however, we 
eonelude from the following paragraph in the London 
Financial News: 

CANADA, LA CROSSE AND SOUTH-WESTERN RAILWAY CON- 
STRUCTION COMPANY LIMITED, 


“Registered by T. ‘I’. Hull, 22, Chancery lane, W.C., 
without articles of association, and therefore the 
clauses of the first schedule of the Companies Act, 1862 
willapply. Capital £200,000,divided into 20,000 shares of 
£100 each, Object. to construct a railway from Sanit 
Ste. Marie, in the State of Michig»n, in the United 
siates of America, rnnning in a south. westerly direc- 
tion through the States of Michiean, Wiscons'n, Min- 
pesota. lowa and Missouri to St. Joseph. in the State 
ot Missouri, a distance of about 910 miles, or any part 
thereof, or to promote the construction of the whole or 
any portion thereof. and for this purpose to bui'd and 
erect any stations, buildings or other erections, and 
equip and work the whole or any portion of such rail- 
way. 


Winnipeg & Southeastern.—The provincial direc- 
tors of this Manitoba company at their recent meeting 
at Winnipeg elected W. F. ALtoway, President, N. W. 
Watson, Vice President, and KENNETH MACKENZIE. 
Secretary & Treasurer. 

Sioux City & Northern.—It is reported that the 
contract is to be let at once for a line from Sioux City, 
Ia., to Sioux Falls, Dak., the project being backed by 
the St. Paul, Minneapolis & Manftoba, 


THE SOUTHWEST. 
Existing Roads. 

Kansas City & Southern.—Tracklaying was com- 
pleted June 1 between Kansas City and Belton, Mo. 
The whole line from Kansas City to East Lynne, with 
the branch to Hart’s Grove, will be in opers«tion by 
July 1. The principal owner of the road is Joun I. 
Biatr, of New Jersey. B. 2. Watney, of Kansas City, 
was Chief Engineer, and Schnellbacher & Gilman, of 
Kansas City, were the contractors, 

Chicago, St. Paul & Kansas City.—Real estate for 
terminals has recently been seeured in Kansas City, 
adjoining the terminals of the Kansas City, Wyandotte 
& Northwestern. Work is expected to begin about 
July 1 on the extension from St. Joseph, Mo., to 
Leavenworth, Kan. The tracks of the Wyandotte & 
Northwestern are to be used between Leavenworth and 
Kansas City. 

Gulf, Colorado & Santa Fé.—Work has begun on 
the 36 mile extension from Ballinger to San Angelo, 
Tex., under Contractors Ricker.Lee & Co. of Galve-ton. 

Austin & Northwestern.—Oo the extension from 
Burnet to Marble Falls. Tex., ubout 16 miles, the gra- 
ding is well advanced, F. H. Holloway. of Burnet,is the 
contractor, The extension will probably be continued 
to Llano, 36 miles from Marble Falls, at an early date. 

Kansas City, Fort Scott & Gulf.—A survey is in 
progress for a line from Carbon Center, Mo., the ter- 
minus of the Rich Hill branch, to Eldorado Springs, 
about 15 miles, 8S, W. Cuapp is Chief Engineer. 

Union Pacifie.—About 600 hands are at work on the 
extension from Colby to Waldo, in western Kansas. 

New Projects and Surveys. 

Interstate Railway Construction Co. — Incorpo* 
rated in Arkansas with a capital stock of $500,000, J. 
B. Stimpson is President, and C. H. HurrMay, Sot. F. 
Cuark, E. 0. CLarx and P. 0. Doouey are directors. 

Waco & Brazos Valley.—The citizens of Waco, Tex., 
have subseriLed $10,000 toward the grading of this 
road, The line is to be about 65 miles in length, run- 
ning from Waco to Cameron. If no heavier local aid 
than this ean be secured, the prospects for the con- 
struction of the line do not seem very promising. 

Dallas, Archer & Pacific.—President Gro. F. Au- 
FORD, of Dallas, states that the contract for building 
this line from Dallas to Archer, 140 miles, has been let 
to “a Chicago syndicate”, who are to finish the work 
Within a year, 

Abilene & Wichita Falls.—A survey was made some- 
time ago by direction of the Abilene, Kan., board of 
trade, to Wichita Falls, Tex. The maps and profiles of 
this survey are to be submitted to the Rock Island 


oa 2 and itis hoped to induce them to build the 
oad, 
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Dallas & New Orleans,—This Texas company has 


‘executed a mortgage to the Mercantile Trust Com- 


pany, of New York City, as trustee upon its proposed 
line in Tarrant Co., Tex. 

Paris, Choctaw, & Little Rock,—It is reported that 
survevs are soon to begin on this road, which isto run 
from Little Rock, Ark., to Paris, Tex. The bill grant- 
ing right of way across Indian Territory has been fav- 
orably reported in Congress. 8. J. Wricut, of Hot 
Springs, is President. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads- 


Pueblo Union Depot.—The Managers of the Pueblo 
Union Depot Co., met on May 29 and decided upon the 
location, increased the capital stock from $150,000 to 
$300,090, approved plans, accepted the trackage scheme 
submitted, and admitted into the association the Rock 
Island company. The next meeting is to be held on 
June 2%. C. L. STONAKER, Secretary of the Pueblo Board 
of Trade is interested. 

Mexican National,—The track laying on the north- 
ern division is in progress below Catorce and the whole 
line to San Luis Potosi will be completed by Aug. 1. 

Mexican Inter-Oceanic,—There seems to be no 
doubt that this English enterprise is to be carried out. 
The London Financial News devotes a column to it and 
to the prospect of its actually building a competing 
line to the Mexican Railway between Vera Cruz and 
the City of Mexieo, It says: 

“If the Inter-Oceanic scheme be carried out on its 
present lines, it must be a danger to itself as well as to 
the Mexican Railway: but it might be so modified as to 
become a useful ally instead of a deadly rival. One 
half of it—namely, the western section—from Morelia 
to Acapuleo is quite outside the sphere of the Mexican 
line. ad it been put forward as a distinet and inde- 
pendent project we could have conscientiously sup- 
ported it. Even shareholders in the Mexican Railway 
Co. might have been encouraged to put their money in- 
to it as a desirable connection for their own road. 
Nor is the eastern section altogether bevond re- 
commendation. In so far as it traverses the vulaue 
country it has created traffic for itself, and will do no 
further harm to the Mexican. By-and bye it may be 
possible to say as much for the extension to Puebla, 
now being built. 

But it is from Puebla onward to Vera Cruz that com- 
petion threatens to be suicidal. Half the distance is 
mountainous country—genuine unmitigated moun- 
tains nine or ten thonsand feet high, and no mere 
cocknev imitations. The very beset pass which can be 
found will necessarily he costly both to build and to op- 
erate. A railway running in such country will hang in 
mid-air, far removed from om possible source of traf- 
fle. To build one line through such a region was bad 
enough without giving ita competitor. For unprofit- 
able grandeur there is nothing to compare with it in 
Europe, not even the railway over the Brenner Pass.” 

“If the Inter-Oceanic people are determined to cross 
this Rubicon, regardless of consequences, it would be 
much less risk for them to widen their existing line 
from Vera Cruz to Irolo, and get running powers of 
some kind over the Mexican. It may be objected. and 
very plausibly, that such an arrangement would be 
awkward for both companies. After all that has come 
and gone between them, the Mexican and Inter- 
Oceanic would be strange bed-fellows: but better 
mutual inconvenience than mutual disaster. Each 
company must recognise i's neighbor as a fact which 
bas come to stay. Tbe practical question is, how they 
we to live together, doing each other the least possible 

arm. 

“ Supported by the Mexican Company the Inter- 
Oceanic can readily get all the money they need for 
their western extension to Acapulco, which in itself 
promises to be a much better paying venture than 
scaling mountains 8,000 or 9,000 ft. high. Without 
prejudice to the rest of their scheme they would he 
wise to carry out that part first. It lies beyond the 
range of controver-v. and will always tend to 
strengthen their position in view of future negotia- 
tions with other roads, A time might come when it 
would be of importance for the Mexican Railway to 
have working powers or some other form of close rela- 
tion with the Acapulco road.” 


Nevada & California.— About 250 hands are grading 
the extension north toward Susanville, Cal. 

Union Pacific.—Surveys are in progress for the 
London Junction & Leadville cut-off. The distance is 
about 15 miles and the range will propably be pierced 
by a tunnel. 

Denver & Rio Grande.—The forty mile branch from 
Sapinero to Lake City, Col., was surveyed and partly 
graded in 1884; but work was suspended when the com- 
papy’s affairs were placed in a receiver’s hands and 
has never been resumed. There is said to be some 
prospect that the unfinished line may soon be taken up 
and completed. 

Eureka Flat & Wallula.—Grading is making good 
progress on this Washington Territory line which is 
under construction by G. W. Hunt of Portland, Ore., 
and about 12 miles are ready for the track. 


New Projects and Surveys. 


Monterey & Tampico.—Surveys are in progress on 
this Mexican road for which Morris R. Locke of Jersey- 
ville. Ill., has the contract. Wa. H. Wentwortu, for- 
merly employed on the Mexican National, is in charge 
of the locatine surveys. 

Wyoming Midland.—This company, whose incor- 
poration was noted last week, is endeavoring to secure 
the passage of a bill through Congress permit'ing the 
company to build its line through the Wind river 
Tudian reservation in Wyoming, 
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Contracting. 

Revetment.—The following proposals for the con- 
struction of astone revetment on the earthen slopes at 
the locks of the Louisville & Portland canal bave been 
received by Major AMos Stickney, U. 8S. Engineer 
Office, Louisville, Ky.; P. H. Sweeney, Jeffersonville, 
1400 cu. yds. of face stone, $2.22 per cu. yd.: gravel or 
rock backing, 74's cts. or $1.20 per cu, yd.; building 4000 
sq. yds. of revetment, 39's cts. per yd.: totale.$5,200.50 or 
#5.528. J.D. Hamilton, Louisville, $2.60 for stone, $1.10 
or $1.40 for backing, 45 cts. for revetment: total, $6,210 
or $6,420. Joseph Nevin, Louisville, $1.90, $1.50, 74 cts. 
$6,670. Phillip Donohue, Louisville, $4.88, 90 ets., 38 ctg.. 
$8,940. Roderick Mackenzie, Louisville, $4.48, $1.15, 56 
cts., $9,317. Wm. F. Shanks, Louisville, $6.15, $1.10, 50 
ets., $11,380.——The stone will be a durable limestone: 
face stones to average 12 ins. in width and length 
and not less than 4ins. thick, The backing to be of 
limestone broken to3 ins. or gravel of \ in. pebbles. 
The revetment will consist of one thickness of face 
stone laid dry, and backed with broken stone or gravel 
placed upon the revetment slopes (1:2) which will be 
prepared by the government. The total thickuess, in- 
clucing face and backing will be 18 ins. 


Street Work.—The Bd. of Pub. Impts., St. Louis,Mo., 
has awarded contracts as follows: For grading, curb- 
ing, guttering, crosswalks and Telford paving; St, 
Louis Granite Co., $22,782.50, $3,460.50: J. E. Perkinson, 
$2,062.10, $5,586.15: Fruin-Bambrick Construction Co.» 
$8,859.75.——For grading, curbing, guttering, crosswalks 
and macadamizing: Daniel Cavanagh, $17,216.20; St, 
Louis Quarry Co., $8,850; J. L. Perkinson, $1,757: J. C. 
Steffen. $4,031.15. ——For grading and filling; Fruin-Bam- 
brick Constructicn Co., $760.—For alleyimprovement; 
Bambrick-Bates Construction Co., $1,574; J. E. Perkin- 
80N, $1,927.80; St. Louis Quarry Co., $684.20, $921.40,$1,590, 
$3.447: Louis Grund, $850.80; Martin Lorenz, $972: G. 
Eyermann, Jr., $723.—The prices of the bids ranged as 
follows: grading, 21 to 35 cts.; curbing. 50 to °5 ets.: 
guttering, $14.35 to $18; lower course Telford, $4 to $7; 
mac? dam, $4 to $5; gravel, $7.50 to $10; rolling, $7 to $10; 
crosswalks, $1.30 to $2.50; loam sand, $3 to $10; river 
sand, $7 to $10. Grading and filling, 9‘: ets. to 27 cts. 
Grading alleys: 18 cts. to 32 cts.; paving alleys, $13.50 
to $17. 


Engine and Boiler House.—The following proposals 
for the construction of an engine and boiler house at 
Sandy Hook,N.J., have been received by Major D. P. 
Heap, U. 8., Engiaeer Office, Tompkinsvilie, N. Y.: 
D. L. Conover, Atlantic Highlan's, N. J., $1,986; F. 
Rinschler. Stapleton. N. Y.,$2,275; J. E. Demise, Oceanic, 
N. J., $2 300: John Brady, New York, $2,400: Murphy & 
Hayden, New York, $3,465. 


Granite. Cement, Etc.--The following proposals 
have been received by the Commission for the con- 
struction of the Congressional Library Building, Wash- 
ington, D. C.: Cut granite: Mt. Waldo Granite Works, 
Frankfort, Me., $33,919: Bodwell Granite Co., Rockland, 
Me., $34,230; Maine Granite & Improvement Co., Wash- 
ington, D. C., $39,886.20; Wostham Granite Co., Rich- 
mcnd, Va., $43,439; Milford Pink Granite Co., Boston, 
Mass., $48,000; Hallowel! Granite Works, Hallowell, Me., 
$48,706; Sargent & Sullivan, Concord, N. H., $51,357; 
Rock port Granite Co., Rockport, Mass., $53,950; South- 
ern Granite Co., Cincinnati, 0., $63,313.60.——Natural hy- 
draulic cement: Cumberland Hydraulic Cement & 
Mfg. Co., for Cumberland cement, $1.04%; per bbl. 
of 300 Ibs. net; J. G. & J. M. Waters, for Round Top hy- 
draulie cement, $1.09: Lawrence Cement Co., for Hoff- 
man Rosendale cement, $1.27: Howard Fleming. for 
“A” Rosendale cement, $1.29.—Sand: Jno. 8. Ellis, 
Washington, 97 cts. per cu. yd.; Ann Miller, Washing- 
ton, 98 ets. and $1.07: E. M. Colford, Washington, $1.03; 
Jno. B. Lord. Washington, $1.10; Barber Asphalt Pay- 
ing Co., Washington, $1.50; Jno, M. Hickey, Washing- 
ton, $1.55.——Broken stone; J.S.Ellis, Washington, $2.24: 
D. L. Shoemaker, Washington, $2.24; Barber Asphalt 
Paving Co., Washington, $2.5@. 


Electric Lighting.—The Gas Commission, New York 
City,has awarded contracts as follows: East River Electric 
Light Co., 433 lamps at 35 cts. each per night ;U. 8. Electric 
Light Co., 352 lamps at 35cts.; Ball Electric Light Co., 48 
lamps at 27% cts.;: Harlem Electric Light Co., 49 lamps at 
an average of 35 cts. and 2 on 3rd Ave.,bridge at 60 cts.; Mt. 
Morris Electric Co., % lamps at 23 cts. and 35 cts.; North 
New York Lighting Co., 3 lamps at 35 cts.; Brush Co., 
441 lamps at 35 cts. Some trouble has been caused by the 
fact that the lowest bids in some cases were from new com- 
panies which have not yet any lamps or plant, but the 
United States and Harlem companies agreed to light the 
territory disputed in their respective districts until the 
matter could be settled. 


The National Water Purifying Co., of New York 
City, has issued a handsome 4 page circular descriptive 
of the National filter, and its operation. There are two 
engravings of the filter. 


Pipe.—M. Coogan has the contract for 15,32 ft. of 


wrought-iron pipe for the Fire Dept., Milwaukee, Wis, 
at 14% cts. per. ft. 
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The_Kansas City Gravel & Tile Co. has been incor- 
porated at Kansas City. Mo., to manufacture and deal 
in brick, cement, and other building materials. Capital 
stock, $150,000. Directors: W. T. LittLe and W. R. 
Littxe, of Kansas City; J. L. Penpry, of Leavenworth, 
Kau.:*B. P. McNarre, Colwich, Kan,: L. O. Smirn, 
Haven, Kan. 


Tunnel and Shaft.—The Water Commissioners, Buf- 
falo, N. Y., have received the following proposals for en- 
larging the inlet shaft and water supply tunnel: John 
Hickler, $21,850; D. W. McConnell and Peter Hickler, $22,- 
244; John Druar, $29,700. The shaft will be enlarged 2 ft., 
making it 6 ft.diameter and the tunnel will be enlarged 
to6 ft. for a length of 16 ft. Work will be commenced 
this month and completed in the Fall. When the capacity 
of the enlarged tunnel becomes too small, which will not 
be for some years, anew tunnel will have to be built. 


Dam.—Geo. B. Jordan has the contract for a dam for 
the Linen Co. at Willimantic, Conn. 


Church,—The contract for the construction of the new 
stone church for St. Stephen's parish has been awarded to 
(,. Gillingham & Co., of Olean, N. Y. The church will 
cost about $30,000, 


Bridge Repairs.—The following proposals for the 
repair of the Little Kanawha River bridge between 
Parkersburg, W. Va., and Newport, have been received 
by the County Commissioners: T. A. Black, $7,200; E. B. 
Henderson & Son, of Marietta, $7,490; Smith Bridge Co., 
Toledo, O., $7,850; R. Merrydith & Son, Marrietta, $8,100; 
F. RK, Stewart, Mannington, $8,200; N. W. Tucker, $9,000; 
Wrought-Iron Bridge Co., Canton, O., $9,000; L. Camp- 
bell, $9,800. The contract was let toT. A. Black, who sub- 
let it, by permission, to E. B. Henderson & Son. 


The C.rolina Construction Co, has been incor- 
porated at Charleston, 8. C., by A. SImMoNnDs, M. CUNNING- 
HAM, F. W. Dawson, G. W. WILLIAMS and W. A. 
BRANDLY. Capital stock, $30,000. The company will 
build water-works, etc. 

Court Houses.—The contract for the court house at 
Jefferson, Tex., has been awarded to J. H. Coster, of 
Baltimore, Md., for about $31,000.—The contract for the 
court house at Lincoln, Neb., has been awarded to 
W. H. B Stout at $162,476.42. 

Street Signs..The American Enamel Co., of New 
York, has the contract for 500 street signs at Port- 
land, Me, 


Stone Bridge.—The following proposals have been re- 
ceived for the construction of the stone bridge across the 
Charles river at Waltham, Mass.: H. H. Pike & Co., Cam- 
bridge, $38,000; McCarthy & Lahey, Boston, $46,600; Trum- 
bill & Cheney, Boston, $49,460; D. H. Cram, Boston, $54,490. 
The appropriation is only $35,000. 

Water-Works, — Washington, Mo.—The Water 
Comwittee has received proposals from F. W. Raeder. 
of St. Louis: F. W. Fritechmann, of Chicago: J. A. 
Jones, of Kansas City: and the Interstate Gas & Water 
Works Co., of St. Louis. The first two did not comply 
with the committee's specifications and were rejected 
and the committee recommended the acceptance of the 
bid of the Interstate Gas & Water- Works Co.,which will 
give the city 44 miles of mainsanrd 50 hydrants at an 
annual rental of $3,000, 

Concrete Walks.—The contract for conerete walks 
for the city of Springfield, Mass., has been awarded to 
C. M. Mead, of Chicopee, at 50 cts. per yd. 

Street Cleaning.—Gen. BEAUREGARD, Commissioner 
of Public Works, New Orleans, La., has been taking de 
cided steps to have the streets of that city properly 
cleaned. The Council not having made a sufficient ap- 
propriation for the work he called upon the citizens to 
raise $40,000 by subscription. The appeal met with a 
hearty response, several thousand dollars were 
pledged and a number of firms gave the use of their 
teams. The gutters are to be thoroughly cleaned out. 


Stand-Pipe.—The following proposals for the con- 
struction of a stand-piae have been received by the 
Jefferson City Water- Works Co., of Jefferson City, Mo.: 
E. E. Palmer & Son, Kansas City, $9,556; Shickle, Har- 
rson & Howard, St. Louis, $11.650; John O’Brien, St. 
Louis, $11,995; J. F. Wangler, St. Louis, $15,800. The 
contract Was awirded to E. E. Palmer & Son. J. B. 
Jounson, of St. Louis, is the engineer. 


Chettanooga Bridge.—The Decatur Bridge Co., of 
D>-catur, Ala., has forfeited the contract with the Chat- 
tanooga Bridge Co., an organization formed to erect a 
bridge across the Tennessee at Chattanooga. Negotia- 
tions are now pending with several other bridge com- 
panies. Over $500,000 cash is pledged to the enterprise. 
and the most conservative judge; estimate that the 
bridge will pay annually 18 per cent. on a $2,000,000 
investment.— The Tradesman. 


Machinery.—The contract for the machinery for 
Sage & Potter's new mill at Churchville, N, Y.. has been 
awarded to Geo. T. Smith, of Jackson, Mich., and for 
the engine an4 boiler to the Woodbury Engine Co., of 
R« chester, N, Y. 

Jail.—W. L. Landrum, of Mayfield,Ky., has a contract 
for a rotary jai] at Watseka, II1., to cost $40,000, 





ENGINEERING NEWS 


Sewers.—Newark, N, J.—The following contracts 
have been awarded by Ernest ADAM, City Surveyor: 
Mt. Pleasant Ave. sewer; Hughes & Flynn, 10, 12 and 
15-in. sewer pipe, 75 cts.,99 cts. and $1.20 per ft.; man- 
holes, $33; flushing tank, $70; basins, $100.——Clifton & 
&th Aves. sewer; Satchwell & Bellingham, 12-in. pipe, 
$1.09; manholes, $32; basins, $110.——-Union St. sewer; 
Thomas O'Connor, 12 and 15-in. pipe, $1.35, $1.60; man- 
holes, $35; basins, $105. 

Atlanta, Ga.—The following proposals have been re- 
ceived by M. MAHONEY, Commissioner of Public Works: 
C. Dalvigney, $33,238.20; D. W. Liddell, $34,562; M. E. 
Maher, $35,839.70; J. J. Everson, $38,072.50. The contract 
was awarded to C. Dalvigney. 

Plattsmouth, Neb.—The following proposals have 
been received: Haubens & Shelton, Omaha, $29,918; D. J. 
Keleher, Omaha, $30,521; Nevill & Murphy, Plattsmouth, 
$31,870.50. The contract was awarded to Haubens & 
Shelton. 


Electric Railways.— North Adams, Mass.—An elec- 
tric railway will be built by representatives of the 
Thomson-Houston Co., of Boston. C.Q. RicoMonp, of 
Boston, is interested. 

Revere, Mass,—The Revere Electric Street Ry. Co. 
wil commence work shortly. W.G. BesEpict, Presi- 
dent. 

Huntington, W. Va.—Tbe Huntington Electric 
Lighting Co. wants supplies for equipping an electric 
street railway. 


Street Railways.—North Danville, Va.—The North 
Danville Herdic & Street Ry. Co. has been organized. 

Rome, Ga.—A pew street railway company has been 
organized to build a line fromn Rome to Printup City. 

Gadsden, Ala.—The Gadsden Street Ry. Co. has 
been organized, and will build a “‘dummy” line. 

Pensacola, Fla.—The Pensacola Gulf, Land & De- 
velopment Co. will build a+treet railway this season. 

Palatka, Fla.—The Palatka Heights Street Ry. Co. 
has been organized by Wm. P. Cratc and M. GRIFFIN. 
Capital stock, $10,000. 


Poughkeepsie Bridge.—The contract for painting 
the bridge bas been awarded to C. H. Bilson,of Albany, 
N. Y., at $40,500. 


Sewerage System.—The following proposals have 
been received at Aberdeen, Dak., for a complete sys- 
tem of sewerage, including excavation, manholes, 
flush tanke, pump well, pump house, artesian well, 
filth chamber, and hoist pumping machinery: brick 
and pipe sewer; iron discharge pipe and all other ma- 
terial necessary to the completion of the system 
according to the plans and specifications: E. P. Conser, 
Edgely, Dak., special plans, $15,000; H. P. Bolles, 
Aberdeen,certain alterations in plans, $37,987.or aceord- 
ing to prepared plans, $41,011.25: Phillips & Hobson, 
Huron, $43,289; 8. F. Sykes & Co., Minneapolis, Minn., 
$38,074; E. W. MeGarrick & Co., Des Moines, Ia., $52-, 
625.75. 


Artesian Well Plant.—S. Freeman & Sons Mfg. Co.. 
of Racine, Wis., are contemplating putting down a 
12-in. artesian well,and wish to correspond with parties 
having apparatus for doing the work. 


Artesian Well.—Daniel Dull, of New York, has the 
eontract for an artesian well for Belding Bros., at 
Northampton, Mass. Work will be commenced at once. 

Reservoir.—The contract for the reservoir at Wheel- 
ing, W. Va., has been awarded by the Water-Works 
Trustees to W. M. Chisholm, of East Liverpool, O., at 
$30,900. 


The Asphalt Block Mfg. Co., of Chicago, IIl., has 
been incorporated by JEssrE D. Frost, HENRY C. BERRY 
and Gro. W. ADAms, to manufacture asphalt paving 
blocks and tile. Capital stock, $100,000. 


Gravel.— The following contracts have been awarded 
by W. McDonaxp, Superintendent of Streets, Boston, 
Mass.: Screened hill gravel; John F. Kelly, Roxbury, 
for South Boston, District A, 88 cts. and $1.75 for single 
and double loads, 20 and 38 ft. Owen Nawn, Roxbury, 
for city proper, District B,$1 and $1.99; for Roxbury, 
District C, 87 cts., and $1.74: for Dorchester, District D, 
$1 and $2.—Beach gravel, John T. Scully, Cam- 
bridge, 83 cts. per ton. 


Pumping Engine.—The Deane Steam Pump Co., of 
Holyoke, Mass., has the contract for a new pumping 
engine for the water-works at Anniston, Ala., to replace 
an engine that broke down recently. 


Proposais Open. 


Water-Works.—Complete system. JoHN T. ALLEN, 
Pulaski, Tenn. 

Street Lighting.—The City Clerk, Santa Rosa, Cal. 

Pumping Engine.—Water power pumps, 3,000,000 to 
5,000,000 galls. daily capacity. L. P. Ruopgs, City Engi- 
neer, Lynchburg, Va. 

Track Material.—Kails, splice bars, spikes, etc., and 
locomotive ; new or second-hand, delivered at Houston, 
Tex. D. A. TompxKuins & Co., Charlotte, N. C. 

Street Lighting.—Gas or electricity, or both as at 
present, Term of 3 years, for streets already lighted. 
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Jacop K. Romig, Chairman, Lighting Comm), 
Orange, N. J. June ll. 

Electric Lighting.—Lighting the city with ar. lights 
of 2,000-candle power. THE LAMP COMMITTEE, Schone, 
tady,N. Y. June 1l. 

Sewers,--THE COMMISSIONER OF PUBLIC Works. » 
Chambers St., New York City. June 11. 

Sewers, Reservoir, Etc.—Sewers, smoke stack anq 
brick reservoir at Insane Asylum. L. L. 
Agnews Station Santa Clara Co., Cal. June 13. 

Sidewalk-.—Flagging sidewalks. THE COMMISSIONER 
or Crry Works, Brooklyn, N. Y. June 13. 7 

Building. — New Jersey agricultural experimen, 
station. Geo. K. PaRcELL, New Brunswick, architec, 
Dr. Geo. H. Cook, Rutgers College. New Brunswicy. 
N.J. June 14. 

Sewer.—Pipe sewer, 585 ft. of 12-in. ; 10 ft. deep; 4 man. 
holes ; 36 house connections, Separate bids for carrying 
each house connection to curb line. Ernest E. Cop 
742 Broad 8t., Newark, N. J. June 15. 

City Hall.—At Gurretteville, O. Wm. P. Gixtar, 
architect. E. L. Davis, Village Clerk, Garrettsyille, 0 
June 15. 

Water- Works.—Complete system, pumping plant, er; 
A. T. CATHERWOOD, Chairman of Water-Works (om. 
mittee, Hoopeston, Ill. June 15. 

Street Work.— Excavating, granite and cobble paving. 
curbing, purchase of old material, ete. THos. J. Layy. 
HAN, Clerk, Board of Contract, Albany, N.Y. June js. 

Pips, Hydrants. Etc.—Cast-iron pipe, branches an 
castings; tapping cocks and boxes; hydrants, stop-cocks 
and boxes; iron railing at High Bridge reservoir. Tyr 
COMMISSIONER OF PUBLIC WORKS, 31 Chambers St. New 
York City. June 19. 

Pier Work.—Crib bulkhead at E 119th St., Harlem 
River; crib bulkhead from W. 75th St. to W 7?th st. 
North River. THE DEPARTMENT OF Docks, Pier A, North 
River, New York City. June 20. 

Sewer Bonds.—For $55,000. THE BOARD OF Sewer 
COMMISSIONERS, Greenbush, N. Y. June 23. 

Building.—State normal school at Oneonta. FvLirx 
& WHEELER, of Albany, architects. W.H. Morris, One. 
onta,N. Y. June 25, 

Electric Lighting.—The city will take 30 are lights 
and the plant is to be owned by the contractor. Tur 
Mayor, Jackson, Miss. July 1. 

Bridges.— Proposals, with detailed plans, specifications 
and strain sheets, for the construction of four bridges 
over the Salinas river in Monterey Co., Cal.; including ap. 
proaches and protection work to confine the river within 
its present banks. Separate bids. H. SAMUELS, Chair. 
man, Board of County Supervisors, County Clerk's Office, 
Salinas City, Cal. July 10. 


WATER. 


St. Paul, Minn.—There is some talk of obtaining a 
water supply in the future from Lake Mille Lacs, about 
90 miles north of the city, and 568 ft. ubove the level of 
the city. The Rum river flows out of it and the supply 
could be drawn from that river at Princeton. 


NESMITH, 


Uniontown, Pa.—At a meeting of the Fayette Fuel 
Gas Co. it was decided to proceed at once te pipe, 
natural gas from the Rider well. The distance is 6 
miles and there will be 4% miles of pipe within the 
borough. Nearly the entire $24,000 stock has been sub- 
scribed for. The contract for pipe has been awarded to 
the Chester Pipe & Tube Co., of Philadelphia, and work 
will be commenced at once. 


Minneapolis, Minn.—Engineers Rinker, FAnnino 
and De La BaRnRE, who have been appointed a com- 
mission to examine the condition of the apron and 
other improvements at the falls, have not made any 
examination or prepared a report. Engineer RINKER 
states that it will be impossible to make any satisfac- 
tory examination while the river continues at its 
present stage, but the committee will begin operations 
as soon as the water recedes sufficiently. Nothing has 
been done toward distributing the cost of needed im- 
provements between the interested corporations. 


Drainage in Wisconsin —A system of drainage is 
proposed for the purpose of reclaiming land in Dane 
Co., Wis., which has now over 12,000 acres which ere en 
tirely worthless and can only be reclaimed by the pro 
posed system. 


Electric Light at Pittsburg.—It is reported that ne- 
gotiations are in progress for the consolidation of the 
Westinghouse Electric Co. with the Edison Electric 
Co. 


Addiscn, N. ¥.—The President and Trustees of the 
village have awarded to the Addison Water-Works (0. 
the right to construct water-works ; the same to be com- 
pleted within’one year. President, E.M. WELLES; Treas- 
urer, H. C. Hrrcncock ; Secretary, Go. C. HOWARD. 


Seneca, 8. C.—The new water-works will be built by 
the Richmond & Danville R. R. Co., and will cost about 
$2,000. The presen# supply is from wells. The new sup- 
ply will be taken from a spring and pumped to tank ; hy- 
drant pressure being used for fire purposes, The popula 
tion js 800, 
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Merced, Cal.—The Merced Gas & Water Co. is con- 
tracting for an electric light plant for the city. Prepar- 
ations are also being made for an electric road. The 
plant will be operated by water power. 

Gas Works.—Knoeville, Tenn.—The Knoxville 
Gas Co. will expend about $15,000 in improvements and 
extensions. 

Shelbyville, Ky.—The gas works have been pur- 
chased by H. D. Frtcn, of Louisville, Ky.. who will ex- 
tend the mains and improve the works. The price for 
eoal gas will be reduced from $t to $2 per 1000 cu. ft. 

Anniston Ala.—The pipe laying and plant for the 
new gas works are progressing satisfactorily. It is ex- 
pected that the city wiil be supplied by gas by July 1. 


The New York Hydraulic Supply Co. has been in- 
corporated by GEorGE RicHMonD, W. J. Dosson and F, 
W. Dent, to supply hydraulic power. Capita) stock 
$25,000. 

Crookston, Minn.— The city is supplied with water 
and the electric light by the Crookston Water Power & 
Electric Light Co. The water supply is by direct pres- 
sure. The pumps are driven by two water-wheels of 
75 H. P. each, and there is an 80 H. P. engine with 
100 H. P. boiler for use in case of emergency. The dam 
givesa head of 12ft. The supply is 2,500,000 galls. per 
day. There are 6% miles of mains, and 40 double- 
nozzle hydrants. Ordinary pressure, 60 lbs.; fire pres- 
sure, 150lbs. The Van Depoele electric light system is 
used; there are 10 street arc lights and 30 private lights, 
all of 2,000 candle power. Incandescent lights are to be 
put in. 


Autofagasta, Bolivia.—The Compania Huanchaca 
de Bolivia has decided upon the construction of the 
necessary works for supplying the port of Autofagasta, 
on the Pacific coast,wi h pure water, and is advertising 
the work in the English technical papers. The adopted 
project comprises 342,550 yds. of piping capable of pro- 
viding 2,500 cu. metres of water per day. The source 
from which the water is to be secured is situated 
10,610 ft. above sea level, and there is railway communi- 
eation from the port of Autofagasta to the source of 
supply. The European agent of the company is R. 
Peno, 5 bs, Rue de Berri, Paris, France, from whom 
further particulars may be obtained, and to whom esti- 
mates and proposals must be addressed. 


Galveston. Tex.—The City Engineer, H. T. Wruson, 
in a recent report to the Council, stated that a system 
of sewerage was badly needed. The following systems 
were referred t): 1. The separate system or “Waring” 
system asin use at Memphis, Tenn. ; 2. The pneumatic 
orShone” system; 3. The “ West” system, controlled 
by the National Sewerage & Sewage Utilization Co., of 
New York. The Shone company, of Chicago, repre- 
sented by U. H. BrovGurton, submitted two proposi- 
tions to the city. the first for the city to grant a fraa- 
cbise, the second for the company to build and own the 
works and charge a rental foreach house connection. 


Water-Power at Waterloo, N. Y.—The State 
Superintendent of Public Works has been authorized 
to make the Seneca river and Bear race improvements 
at Waterloo, N. Y. The water power of Waterloo was 
originally divide! equally between the north and south 
sides of the river. The land on the south side with the 
privilege of half the water of the river was bought br 
Samuel Bear from the State at an early day. When 
the State built the canal the channel was deepened on 
the north side to enable small canal boats to float. 
Again in 1857 the canal was enlarged and was deepened 
to 7ft., thus enabling the north side to not only have 
boating facilities, but to draw nearly all the water in 
the stream during low water, the south rive: channel 
never having been deepened. The flour mills are all lo- 
cated on the south side and receive their grain largely 
by canal from Seneca and Cayuga lakes and from the 
west, and, therefore, have more use for canal facilities 
than any other interest on the canal, but at present 
they find it necessary to unload boats and transfer all 
the wheat and flour by teams to and from the mills. 
The Legislature of 1887 appropriated $15,000 to dredge 
out the canal and river down tothe dam, but the super- 
intendent found that he could not do the work very 
well under the provisions of the bill, and the Legisla- 
ture of 1888 passed the present law authorizing him te 
do the work at his discretion. 

Helena, Mont.—The new water-works, described on 
page 460, tere tested May 24, with satisfactory results. 
At the highest part of the city where pipe is laid the 
pressure was 50 Ibs. and a1‘ in. stream was thrown to 
a height of 82 {t. and to a horizontal distance of 111 [t.; 
at the court bouse the pressure was 62 lbs. and a 1% in. 
stream was thrown to a height of 93 ft. and a distance 
of 126 ft.; at a low point the pressure was 158 Ibs., anda 
stream was thrown toa height of 180 ft. and a distance 
of 210 ft. The 2 boilers are 80 H. P. each. The well is 
49 ft.in diameter, and 26 ft. deep. with 12 driven wo!l 
points 50 ft. deep and 4 to 6 ins. diameter at the bottom. 
The reservoir is located 469 ft. above the works and is 
18 ft.deep below the overflow. The city engineer, A. 
E. CUMMING, reported to the Council that there are 
now 13.52 miles of 4, 6, 8, 10 and 12-in. pipe, and 2,7 miles 


of 12-in. force main: the total system being 15.82 miles; 
with 96 gates. Tho Blake pumping engines are of the 
following dimensions; high and low pressure steam cyl- 
inders,16 and 28 ins. diameter: stroke, 18 ins. ; diameter 
of water cylinders, 11 ins. Capacity of each pump, 1,500,- 
000 galls,per day. The Water Committee reported that all 
the conditions of the ordinance have been carried out, 
except that 11 hydrants are yet to be set, and these will 
be putin as required, and they recommended the ac- 
ceptance of the works by the city. The works were for- 
mally accepted by the City Council May 25, care being 
taken to specify that they were constructe 1 under or 
dinance No. 95, in order not to mislead as to the origi- 
nal water-works ordinance No. 93, which was declared 
invalid by the courts. The franchise was originally 
granted to GgorGE F. Woouiston,of New York. who 
built the works, but he transferred the franchise to 
Turner, Clark & Rawson, of Boston. The engineers in 
eharge of the work were J. Frank WILLIAMS and GEzo. 
E. Evans. 


Water-Works.—Maine. — Boothbay, Judge Dan- 
FORTH has decided that the contract between the town 
and the water company is regular and valid.—Port- 
land. Work isin progress on the North St. reservoir, 
which will have acapacity of 20,000,000 galls. —Saccar- 
appa. The Portland Water Co. bas decided to accept 
the proposition made to it by the town and favorably 
acted upon in March, to give the town an adequate sup- 
ply of water for all purposes for $2,000 per annum for 
15 years. 

Massachusetts.—Easthampton.—The Valley Machine 
Co. bas put a duplex steam pump into the works of the 
Easthampton Rubber Thread Co. to furnish the town 
with water for domestic purposes and fire protection. 

Connecticut.—Windsor Locks. The Windsor Locks 
Water Co. has received two bids, one from Goodhue & 
Birnie and one from a New York firm. The latter prop- 
osition is for a route which will shorten the distance 
14: mile and give a greater pressure. This will be sur- 
veyed at once. The cost was estimated at about $25,000, 
and the werk would be completed in 7 weeks after com- 
mencement. 

New York,—Franklin. Water-works are projected 
and it is desired to use electric power for pumping. 
—Seneca Fa'ls. The new stand-pipe is completed 
and in use; the city now has a supply of excellent 
water from Cayuga Lake, 3 miles distant ——Oneonta. 
—wWork on the reservoir is being pushed to comple- 
tion.—Clyde. The Clyde Water Co. has been organ- 
ized : CHARLEs R. Bassett, President. A sits for the tank 
has been selected, surveys ar? being made for the pipe 
lines, and the material has been ordered. The village 
trustees have signed the contract with the company. 

Pennsylvania.—Tarentum. A reservoir 80 ft. ¢ia- 
méter and 15 ft. deep is to be built and pipe laid. Ad- 
dress M. BRACKENRIDGE, Natrona Pa.——Scottdale. A 
water company has been organized by leading citizens. 
A reservoir will be located at Mt. Vernon at an eleva- 
tion of 160 ft. 

Ohio,—Youngstown, Address the Clerk of the Water 
Board with regard to proposed extensions of the water- 
works. 

Virginia,.—Lynchburg. The City Council has ap- 
propriated $20,000 for an additional pumping engine of 
3,000,000 galls. daily capacity for the water-works,— 
Crewe. The Glamorgan Cv. of Lynchburg. has.con- 
tracted to build water-works for the Norfolk & Western 
R. R. Co. at this new town on the line. The cost will 
be about $10,000. 

Tennessee,—Pulaski. As soon as the estimate of cost 
is prepared, the water-works question will be sub- 
mitted to jpublic vote. The works are wanted as early 
as possible and correspondence with contractors is 
solicited.—Memphis. Th> artesian water supply bas 
been turned on and the whole city will be supplied by 
the end of the year. The former supply has been 
from Wolf river, which is muddy. 

Georgia,—Columbus. Work is in progress on the 
brick foundation for the stand-pipe. The pipe will be 
completed by September and will have a capacity of 
200,000 gails.——La Grange, Water-works are projected, 
Address the mayor. 

South Carolina.—Orangeburg. The city has made 
a favorable contract with Mr. Geo. H. Corngeuson, the 
proprietor of the Orange cotton mills, by which the city 
gots for a nominal sum the use of all the water it needs 
from the artesian well which Mr. CoRNELSON bored 
some years ago for his factory. Astand-pipe 72 ft. high 
and 8 ft. diameter, with a capacity of 25,000 galls., has 
been erected in acentral location,and water is supplied 
through 1,800 ft. of 6-in. pipe, covering the entire busi- 
ness portion of the city. The stand-pipe furnishes a 
pressure sufficient to throw a good stream of water 
from any of the hydrants to the top of the highest 
buildings. At present the water is used mainly for 
fire protection and for watering the streets in summer, 
but it is proposed before long to extend the system and 
introduce the water into private residences.—Green- 
ville. As the city would not put in water-works a manu- 
favturjng firm having control of a spring, put in 6 


steam pump, erected large tanks on the roofs of 2 large 
buildings, and laid pipe and set hydrants on Main St. 
The firm is paid by subscriptions fromm business men, 

Alabama —Bessemer. The new water-works are to 
be extended shortly. 

Florida,.—Tampa. The material for the water- 
works has been delivered and pipe laying will soon be 
commenced, 

Michigan.—St. Ignace. Water-works are to be con- 
structed and the issue of bonds for $10 000 is now being 
advertised. Bids will be received till Juve 11. 

Illinois.—Jerseyville. The works will probably not 
be completed by July 4 as originally intended. The 
pumping station is completed but the machinery is not 
yet delivered.—Jacksonville. A proposition bas been 
made by W. G. Decker to sink a 5-in. artesian well toa 
depth of 2.500 ft. if necessary, for $6,400. The Council 
refused to make a contract. 

Kansas.—Herington. The Herington Light & Water 
Co. has a contract to supp!y water fer 20 years. Work 
will be commenced shortly. 

Nebraska.—Sutton. Wat r-works are 
Address Alderman MaTTIson. 

Colorado.-—Cascade Canon. This town on the Colo- 
rado Midiand R. R., laid out by the Cascade Land & 
Town Co., bus had a system of water-works put in. 

Wyoming.—Cheyenne. Improvements are to be 
made at the water-works by DonaLD MILLER, City En- 
gineer. 

California,—San Jose. A new water supply com- 
pany has been organized.—Los Angeles. The City 
Water Co,, has placed a lcan of $300,000 in San Fran- 
cisco, the money to be used for extending the system- 
—Sacramento. The pumping facilities are to be in- 
creased, the city having outgrown the capacity of the 
present pumping plant. Bids are to be invited for a 
pump of 10,000,000 galls. dsily capacity. Address Super- 
intendent Wo LF. 

Texas,—Orange. A pump and other material for 
water-works will be purchased by Luteher & Mcore.— 
Ennis, Surveys for the water-works have been made 
by W. M. Jonnson. Address the mayor for particulars: 


projected. 


Electric Light and Gas.—Machias, Me. The Ma- 
chias Elevtric Light Co. has been incerporated to sut- 
ply light and power. President, G. LonGrELLow; 
Treasurer, H. H. Taytor. Capital stock, $9,000. 

Athol, Mass.—-By the new electric light franchise the 
13 are lights are to be paid for at $100 per annum and 20 
incandescent lights at $15 each. 

Ware, Mass.—The incandescent lights have been es- 
tablished on Main St. 

Portland, Conn.—An electric light system is to be 
putin. A committee bas the matter in charge. 

Fort Plain, N. Y.—The electric light and power 
plant will be in operation by July 1, 

Greenport, N, ¥.—The Edison Light Co. is negotia- 
ting to putin a plant of 150 incundesent lights for stores 
and houses. The streets are lighted by the Thomson 
Houston system, which has been in operation satisiac- 
torily since September, 1887, 

Shelter Island, N. Y¥.—The Edison Light Co., ex- 
pects to put in a plant of 1000 incandescent lights: 
about 300 being for two hotels and the balance for cot- 
tages and street lighting. 

Marysville, Ky.—The Edison Electric Co. is negoci- 
ating to put in a plant. - 

Gainesville, Ga.—The Thomson-Houston Co., of 
Boston, Masge,, will put in an electric light plunt. 

Raleigh, N. C.—The Raleigh Gas Light Co., will put 
in an electric light plant. 

Algiers, La.—The Louisiana Electric Light Co., of 

New Orleans, has laid a cable across the Mississippi 
and furnishes light in Algiers, Gretna and Freetown, 
This is said to be the first electric light cable laid un- 
der so large a body of water as the Mississippi. 
& Kansas City, Kan.—B, Freidburg has been granted 
an electric ligkt franchise and will put in a $35,000 
plant. The city will take £0 ligbts at $7,200 per annum, 
to supersede gasoline lamps costing $11,500, 

Hastings, Minn.--The Thomson Houston electric 
lightsystem has been put in operation. 

Madison, Wis.—Thne Thomson-Houston electric 
light system was turned on lately but was not entirely 
successful and new engines were telegraphed for. The 
streets are lighted and all the lights will be in opera- 
tion shortly. 

Datlas, Tex.—The Pallas Electric Light Co. will 
sped $40,000 in improving and extending its plant. 

Santa Barbara, Cal.—The Santa Barbara Gas Co. 
bas bought out the electric light company and will im- 
prove the electr.c light plant. 

Chico, Cal.—A company bas been organized to oper- 
ate the electric light plant and put in plants at other 
cities. Capital stock, $100,000. Jssse ANTHONY, Dr. A. 
McFapyYeEn, and others, are directors, 

Santa Cruz, Cal.—The new electric light works are 
in operation. 

Montreal, Canada.—The Royal Electric Light Co, 
will make a proposition to extend its plant to ligbt the 
whole city, 
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Carlyle, 111, May 26.—Thursday 
week the Circuit Court of this county was engaged 
in hearing the suit of the Water, Light & Power Co. 
against the city of Carlyie for refusal to accept and pay 
the first instalment on the water-works plant recently 
erected by this company, the principal owners of which 
in St. Louis, Mr. GRANT TILDEN being a large 
share holder. The contract was entered into early last 
year and the plant was in operation in September, but 
the contract called for about 34 miles of mains, stand- 
pipe, engine, pumps, buildings, hydrants, and 
water was to be forced to certain heights in different 
At one of the tests water was forced to 
a height of about 115 ft, in two places, but in a subse 


and Friday of this 


reside 


ete., 
parts of the city. 


quent test it appears was not forced to the agreed height, 
‘ity Councli refused to accept the 
plant, Judge Ames WatTrs, who was on the bench, ren- 
dered his decision this morning substantially as follows . 
“That the ordinance relating to the contract constituted 
a valid and binding obligation upon the city, and that the 
city was bound to accept and pay for water when plaintiff 
had thrown water from its hydrants the height required 
by said plaintiff failed to prove that it 
had thrown water the required height, and therefore 
could not recover for non-acceptance, and that the evi- 
dence did not show that the city had made any use of the 
water, and hence Judgment was rendered for defendant.” 

The Court further found that, in all respects except 
throwing the water the height required, the plaintiff had 
fully complied with the ordinance, The contractors will 
undoubtedly to a higher court, unless a 
compromise is effected in the next few days, Under the 
stipulations of the ordinance the city was to pay $2,100 
annual rental for fire purposes, The cost of erecting the 
works was about $35,000,--St. Louis (Mo.) Globe 


and for this reason the 


ordinance ; that 


take the case 


Democrat, 
= —— - 


Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWS MANUAL OF AMERICAN 
WATER-WorkKsS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
construction and maintenance, and will be of great 
value to Water-Works superintendents and projec 
tors of new werks. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en 
sure this they should send in reports at once upon 
the blanks which we have already sent to every 
Water- Works office in the United States and Canada. 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water 
supply system in North Amorica, so those who reply 
to our inquiries at once will save a second inguiry. 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


Seau HarBor, Me., May 31, 1888, 
Eprror ENGINEERING News:—This is a sea-side water- 
ing place with a population of 400, Water-works for 
domestic supply and fire protection are projected by the 
Seal Harbor Water Co. The proposed source of supply is 
Jordan’s pond, 230 ft. above tide level, and two miles 
away, We think the works will cost about $20,000, and 
are depending upon our hotel proprietors, summer 
residents and permanent householders to subscribe for 
our stock and bonds, The mains will be of 8,6 and 4in. 

pipe. We hope to build the works the coming fall. 
Sam'h. tf Barn, President Seal Harbor Water Co, 


NORTHFIELD, Vt., May 30, 1888, 
Eprror ENGINEERING News:--A special meeting was 
recently called at this place and a committee appointed to 
egnsider the water-works question. Asa result of some 
measurements taken under my direction, it has been 
found that an ample supply of water can be obtained 
from a mountain brook, the flow on May 16 being at the 
rate of 6,000,000 galls. a day. An abandoned slate quarry 
3,600 ft. from the center of, and 250 ft. above, our village 
can be fitted up as a reservoir of 3,000,000 galls. capacity. 
Probably I will make further surveys soon, as the projeet 

is a promising one. L. F. BuLLinGeEr, C, E. 


CANTON, Mass., June 1, 1888, 
Eprror ENGINEERING News:— The town hasa charter 
from the State authorizing it to issue bonds to the amount 
of $150,000, with which to build water-works. The bonds 
will bear 4 per cent. interest and run from 1 to 30 years, 
Our population is about 5,000. Water will be taken from 
Springdale and Henry springs and pumped to a stand- 
pipe. Hydrants will be used for fire protection, with a 
ar varying from 48 to 9 Ibs. Wm. WHeecer is our 
Engineer. Contracts have been let to the McNeal Pipe & 
Foundry Co., Burlington, N. J., and to C. H. Engler for 

pipe laying. 
F. M. Ames, Chairman Water-Works Board. 


KITTANING, Pa., May 28, 1888, 

Eptror ENGINEERING NEws:—We propose to let con- 
tracts about July 1 for water-works to supply this place. 
R. H. Witson is Engineer. Water will be pumped to a 
reservoir from the Monongahela river. The hydrant pres- 
sure will be 90 lbs. Works will cost about $87,000, aad it is 
intended to have them completed ina year. Population, 
4.500), 

Besides the above, we will complete in July a plant at 
Washington, Pa., costing $150,000), and with impounding 
reservoirs or 15,000,000 galls., and a distributing reservoir 


of 2,500,000 galls. capacity. We have a contract with the 


city for 5 hydrants. 

Our company is composed of four persons who form a 
syndicate controlling the water companies supplying six 
places, Gro. H, Fox, 

Secretary, Kittaning Consolidated Water Cos, 


GAINESVILLE, Ga., May 22, 1888, 
Eprrork ENGINEERING News:—The Council is now in- 
vestigating the matter of establishing water-works. We 
have water-power from the cotton factory but with 
piping and tower on as cheap a scale as possible, Can you 
give how prices for water-works as above stated ? 
WARREN H, CAMPBELL, Clerk of Council. 


Troy, Tenn., May 31, 1888. 


EpItoR ENGINEERING News:—T would be pleased to 
have some information from water-works contractors 
upon the subject of complete water-works for a town of 
about 14500 inhabitants. The building of the water-works 
is contingent upon their cost and the conditions under 
which the contractors would build them. Would be 
obliged to you if you will kindly refer the matter to 
some one who will give us full information in detail, as to 
the cost of various systems, Jno, B. INMAN. 


MARSHALL, Tex., May 31, 1888, 
Eprron ENGINEERING NeEws:—We have closed a con- 
tract with KE. Surparn, of Kansas, for a complete system 
of water-works. Heis to begin work June land com- 
ete the works Dec. 1. Water tobe supplied by the 
Vagner steamed well system; 6 miles of pipe. Cost, $62,- 
™20cash, Water guaranteed. 
Jas. H, CarTER, Mayor, 
CHADRON, Neb., June 2, 1888, 
EprroR ENGINEERING News: Contracts will be let by 
the city June 26, for water-works to supply this place. 
Our population is 2,000, and is now supplied with water 
from springs 144 miles distant, the water being hauled in 
wagons, The new = will be from Chadron creek, 
three miles distant, and will be pumped to a reservoir. 
Hydrants will be used for fire protection. The works will 
probably cost $35,000, Rorr. Hoop is chairman of the 
Water Board and A. A. RicHArpson, Lincoln, Neb., 
consulting engineer. 
P.M. Prircnarp, Engineer-in-Charge. 
We have received for use in the MANUAL 18 reports from 
Mr. 8. R. BuLLock, covering both the completed works 
which he owns and controls and those which he is now 
building. These works are scattered through 10 States, and 
the cities which they supply have a combined estimated 
population of more than 250,000, He will finish this year 
works at Chester, Pa.; Deflance, O.; Jeffersonville, TL; 
Stevens Point, Wis.; Mobile, Ala., and Vicksburg, Miss. 


-  ——— 


Annual Reports. 

Newport, Ky.—The Trustees of the Water-Works 
have submitted their report for 1988. The works are 
in good conditior, but in December: the water bad a 
bad taste and odor. Itis recommended that necessary 
repairs be made to the reservoir; the mrin embank- 
ment broke and slipped some years ago and there can 
now only be 16 It. of water kept in the reservoir instead 
of the intended 30‘ft. The reeeipts for 1888 are esti- 
mated at $35,800; and expenditures for extensions, re- 
pairs, operating, ete., $57,500. During the year 1.29 miles 
of 2 to 12 in. pipe, and 230 new connections were added, 
There are now 26.57 miles of 2 to 30-in. pine. More 
flushing valves are recommended. B. R. Morton is 
Superintendent. 

Lowell, Mass.—The 15th annual report of the Water 
Board has been issued, being for the year 1887. During 
the year contracts for cast-iron pipe were let to the 
Donaldson Iron Co., of Emaus, Pa., for 10 tons of 4-in., 
100 tons of 6 in. and 10 tons of 8-in. pipe, at $34.50 per 
net ton, and to the Gloucester Tron Co, of Gloucester, 
N. J., for 15¢ tons of 12-in. and 10 tons of 8-in. at $35 per 
grosston. The total consumption of water was 1,576,- 
495,007 galls., of which 352,338,750 galls. were metered, 
The supply is resonably pure, but monthly analyses 
sbow an increasing impurity and means are recom. 
mended to provide f«r a new supply or for a more thor- 
ough system of filtration, aeration and settling basins. 
The works were built in 1870.72 and are owned by the 
city. The supply is pumped from the Merrimack river 
by one Morris pump and one Worthington pump of 5.-- 
000.000 galls.daily capacity each. The estimated popula- 
tion supplied is 68,000. There are 438,351 ft. of 4 to 30-in. 
cast-iron pipe, of which 9,116 ft. were added during the 
year: 779 hydrants, 552 stop gates, 17 b ow off gates and 
26 fire service gates. The range of pressure is 50 to 60 
lbs. There are 54 miles 2,654 ft. of % to 3-io. lead and 
wrought-iron service pipes; 7,440 service taps and 
1,530 meters. Tables are given of engine performance. 
Ronert J. Tuomas. Superintendent. 


Wausau, Wis.—The Water Commissioners have is- 
sued their report for 1887, being the second annual re- 
port. The original cost of the works, including pipes, 
machinery, building, real estate and supply well was 
$115,175.11. The expenses for construction, including 
services were $13,512.47 for 1886, and $3,339.09 for 1887, 
making the total cost of the works to the end of 1887, 
$132,126.67. There are about 14% miles of distribution 
pipe, 109 fire hydrants, 78 valves and 414 taps. During 
the winter considerable trouble was caused by the 
freezing of water in the dead ends, and in consequence 
all the dead ends are now being done away with. The 
total amount of water pumped during the year 
Was 158,856,799 galls. A system of sewerage is recom- 


mended. The report contains the ordinances, ry) « 
and regulations, and rates in connection with the w iter 
supply. The contract fer ¢ nstruction was awarded in 
January, 1885, to the Holly Mfg. Co., of Loekport, N.Y, 
for $110,500. The supply is pumped “from a supply wel! 
directly into the mains by two pairs of Gaskill com. 
pound pumping engines of 3,000,000 galls. daily capacity 
each, capable of throwing 10 fire streams 100 {t, 
through 50 ft. of hose. 
dent. 


New Brunswick, N. J.—The Water Commissioners 
have issued their report for 1887, being the 15th annual 
report, The supply of water in the reservoirs has 
been abundant and the quality is very good. The 
water is obtained from a surface stream. Some of the 
cement-lined pipes which were laid more than 20 years 
ago are being replaced. During the year 5.820. ft, of 
pipe, 3 bydrants and 18 valves were added, anc in mak- 
ing extensions dead ends are avoided as much as pos- 
sible. There are now 132,032 ft. of 2 to 16 in. pipe, 176 
hydrants, 279 gates, 80 meters and 1802 taps. The total 
consumption was 395,297,203 galls. A. J. Jones is Super- 
intendent. 


high 


PHILIP RINGLE is Superinten- 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 460). 


Drownville, R. I,—The works were commenced 
in July, 1887, and completed in November, 1887 
The trenching and pipe laying was done by day's 
work. The pumping machinery and tank were 
furnished by Mast, Foos & Co., of Boston, Mass., 
and the pipe and specials by Ayrault Bros. & Co., of 
Tonawanda, N. Y. The supply is taken from wells 
and pumped by windmill pumps of 8,000 galls. 
daily capacity to a tank 16 ft. x 24 ft., with a capa- 
city of 52,000 galls. There are 2 miles of Wyckoff 
pipe, 25 taps and 7 meters; Wyckoff pipe is used for 
the services. Average daily consumption, 2,000 
galls, Ordinary pressure, 40 lbs. Cost of works, 
$6,500; debt, $2,000. The revenue from consumers 
is estimated at $300. The works are owned by the 
Drownville Water Co.: President, DAvip A. WAI 
DKON; Treasurer, GEORGE T. BAKER ; Secretary and 
Superintendent, C. F. ANTHONY. Capital stock, 
#4500. The present population is estimated at 300. 


Bath, N. Y.—The works were commenced April 
15, 1887, and completed Sept. 20, 1887. They were 
designed and built by Bassett Bros., of Buffalo, 
N. Y. The pipe was furnished by the Buffalo Cast 
Iron Pipe Co.; the pumping machinery by the Geo. 
F. Blake Mfg. Co., of Boston, and the valves and 
hydrants by the Ludlow Valve Co., of Troy, N. Y. 
The stand-pipe was built by Farrar & Traft, of 
Buffalo. The supply is drawn from wells and 
springs and pumped to a stand-pipe of 306,000 galls. 
capacity by a pump of 1,500,000 galls. daily capacity. 
There are 7 miles of 6, 8 and 10-in. mains, 71 hy- 
drants, 39 taps and 5 meters. The mains are of 
cast-iron and the service pipe of galvanized wrought 
iron. Ordinary pressure, 80 lbs.; fire pressure, 
125 lbs; Cost of works, $100,000; debt, $60,000; rate 
of interest, 6 per cent. Annual revenue from city, 
$2,400 for hydrant rental. The works are owned by 
the Bath Water-Works Co.; President, F. A. 
HINDE ; Secretary, E. M. BAssETT; Treasurer, S. F. 
BAGG ; Superintendent, CHAs. VAN WIE. Capital 
stock, $72,000. The present population is about 
5,000. 


East Tamas, Mich.—The works were commenced 
in July, 1887, and completed in February, 1888. 
They were designed by MAX WALKER, and A. L. 
How_MEs, of Grand Haven, Mich., was Consulting 
Engineer. They were built by the Michigan Pipe 
Co., of Bay City, Mich. The supply is taken from 
Lake Huron and pumped direct by a Gaskill pump- 
ing engine of 1,500,000 galls. daily capacity, with 
steel boilers. There are 7 miles of wood pipe, and 
64 hydrants. Average daily consumption, 200,000 
galls. Ordinary pressure, 30 lbs.; fire pressure, 
60 to 90 lbs. Cost of works, $28,000; debt, $28,000; 
rate of interest,6 per cent. The works are owned 
by the city, which has issued bonds for $28,000. 
President, T. Emery; Secretary, W. E. MOWREY; 
Superintendent, SoLon YAwyeER. The estimated 
population is 3,000. The price paid for trenching 
and pipe laying was 10 cts. per ft 


TO BE CONTINUED, 
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